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ON THE 


REDUCTION OF THE BAROMETER 
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(LATE FELLOW OF ST. JOHN’S COLL., CAMB.) 


Deputy Superintendent of the Meteorological Service of Canada. 





The application of an approximately correct reduction to baro- 
metric readings, taken at various levels, in order to reduce them to 
what they would have been at one specified level, is absolutely 
necessary for their intercomparison. In the following paper several 
formule which have been employed for this purpose are examined ; 
and tables are appended by means of which, with very little calcu- 
lation, a sufficiently correct reduction may be obtained, and which 
are, moreover, peculiarly adapted to the en of tables of 
reduction for individual stations. 

Guyot’s Tables* D, XVI. and XIX’., are commonly employed, on 
this continent, for the purpose of ae the reduction. These give 
the height, in English feet, of a column of air corresponding to a tenth 
of an inch in the barometer at various temperatures, the barometric 
pressure at the base of the column being from 22 inches to 30-4 
inches. 

A formula is given for use with Table XVI., which may be 
written 

R=—=x=— (i.) 


where R represents the required reduction in inches, Z the differ- 
ence of height between the two stations, or the height above the sea 
(expressed in feet), ’ the number in the table, @ the observed reading 
of the barometer reduced to 32° Fahr., and 6 the pressure on which 
the tabular number J is based,t that is, 30 inches. 





* Meteorological and Physical Tables. Third edition. Washington, 1859. By Arnold Guyot, 
P.D., J*.D., Professor of Geology and Physical Geography, College of New Jersey. 

+Gui st defines what is here represented by 8, as ‘‘the normal height of barometer at the sea- 
level,” and in an example which he gives, he employs 30 in. It is, however, only because the 
table is based on a barometric reading of 30 in., that this value of 0 is t0 be employed. 


(Proceed. Can. Inst. Vol. I. Part 4) 
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No formula is given for use with Table XIX.’, but it is stated 
that the table may be employed “for reducing barometrical observa- 
tions to the level of the sea, and also to any other level by a similar 
process.” An example is, however, given, applying tables in French 
measure, corresponding to XIX.’, the method of which example may 
be represented by the formula 


2Z 1 
WO umn one e) 








where nc ; is the number in the table corresponding to the baro- 
metric reading* and temperature at the upper station, and = me = that 


corresponding to those at the lower station ; an approximate reduced 
barometric reading and temperature being employed in taking out 
the latter quantity. 

Formula (i.) may also be employed with Table XTX.’, 6 being any 
height and WV the number in the table corresponding to 6. No advan- 
tage is, however, gained, by using this table instead of Table XVI. 
with formula (i.), unless 6 be taken nearly equal to £, so that we 
may have, nearly 

Z 
Le = oN’: 

Laplace’s formula for computing differences of elevation from baro- 

metrical observations, from which each of the above is deduced, may 


be written 


=A, wes, (iii. ) 


where A, is a constant, depending on the mean between the tem- 
peratures at the upper and lower stations. Strictly, it also depends 
upon the latitude of the station, and on the height above the sea ; 
but the variations due to these may be neglected, unless the height 


is very considerable. 
Now the number pe oe in the above mentioned tables, for baro- 


meter reading 6, and temperature ¢, is the difference of elevation 





* Throughout this paper, when a barometric reading is spoken of, the reading reduced to 
temp. 32*Fahr. is to be understood, 
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‘of two stations, the temperature being ¢, the barometer reading at 
lower station 6, and at the upper station 6-75. Hence, by (iii.), 
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Also & being the reduction, (iii.) may be written 





Me B+Rk 
|S SRE iret 2 
Combining these, we get 
Rk Z 106 
los (2 +g] = ee == 3 
8 Be 106-1 
Z Z 
R 106 = Mi idlncey 
hence, airy el es ah one 
2 
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by the binomial theorem. 
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Formula (i.) is deduced from (iv.), by neglecting all terms beyond 
the first; and making 6 = 30 inches, if used with Table XVI.; but, 
if used with Table XIX.’, 6 may be any reading within the range of 
the table, and ma ; the corresponding number from the table. 


Although (i.) is sufficiently accurate for small heights, it is evident, 
on comparing it with the full formula (iv.), that it becomes more and 
more inaccurate as the height increases. 

If, in (i.), the reduced height B, were substituted for the observed 
height @, the error would be relatively less; for Laplace’s formula 
may also be expanded in the form 


SRO NEA 1h 
WD 1 1 Z Z 1 
R=B a eae el Greer (oar } -1 CO =riar oo) 
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In this formula each term, after the first, is relatively smaller 


than the corresponding term in (iv.); and if a. is large, the terms 
bt 

having sensible magnitude, are alternately positive and negative. 

Therefore the error, mtroduced by neglecting all terms beyond the 

first, is relatively less in (v.) than in (iv.); but, since B is not 

known until # has been determined, this formula could only be 

employed by successive approximation, and is therefore inconvenient. 


It may be seen by inspection that, in Table XIX.’, BY, is very 
nearly equal toe : ae That this should be so, may be proved: 
thus :— 

As already explained 
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From (iv.) and (v.), together with (vi.), we may deduce (ii.), thus: 
In (iv.), let 6 = 8, we obtain 


eee UN I AU) ZEN a 
BAG ON Coe 8 Ap ofl) ON 1002 
Ty oa a 

Ces ih es an FED A NRO 8) 


BA Z Z ee! 
cs || Jag Ss PAR see ese Bee SN Nr LC ne 
= (, op )2 10* 1.2 10 ha mts Fes. 


But from (vi) B. Be; = fp. eh nearly. 


: O7e MM ea iial es OT 
I ca eae a oll | ES a 
a E iB a 10 * 12 1 = sol FEED 


or, neglecting the second term on the right, 


s QZ Abo 
— Sayan ae Omi aekeB baa, 
gue + pN, 10 y 


Here ¢ is the mean between the temperatures at the upper and 
lower stations; whilst in (iL) these two temperatures are respec- 
tively employed, in taking out the two numbers. The difference 
thus introduced is very trifling; as may easily be seen, if the value 
given below for A, , be substituted in the expression for VV ; 


Formula (ii.), like (v.), is objectionable, in that it assumes a know- 
jedge of the reduced reading, which it is the object to ascertain. 
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The foregoing formule being all either inconvenient, or not suffi- 
ciently accurate except for small elevations, I have formed the accom- 
panying tables (A and B), to facilitate the calculation of the reduction. 

It will be noticed from the form of (iii.) that, at any place, the 
temperature bemg constant, the reduced reading, and therefore also 
the reduction, varies as 2. It is, therefore, sufficient to calculate the 
reduction Pale for one barometer reading (A) only; from which that 


for any other reading may be obtained by a simple proportion. It 
is immaterial whether the value adopted for 6 be one which could be 
attained, or not ; it may therefore be chosen with reference to con- 
venience alone. In Table A, 6 is taken equal to 100 inches, so that 
the reduction for any reading () of the barometer, may be obtained 
by the formula 
B 
4 f= 700 Oo gh t i 


Table A was calculated by means of formula (iii.), the value of A, 


being taken as* 60345.51 (1 ee | . In this table is given the 





quantity eel. , for values of Z equal to 100, 200, 300, &ec. feet, 


for every second degree of temperature from —40° to 100° Fahr., 
and also, the difference for the next 100 feet at each height. It is 
sufficient to employ first differences only, in using the table. 

Table B is intended to diminish the labour in applying formula 
(iii.), as will be explained in the sequel. 

Since calculating these tables, my attention has been called to a 
paper by Lieut. H. H. C. Dunwoody, U.S. Army, in the Report of 
the Chief Signal Officer, Washington, 1876. In this paper tables are 
given, based in part on observations taken by direction of the Chief 
Signal Officer, U.S. A., on Mount Washington, Mount Mitchell, and 
Pikes Peak. 

In the first table is given the decrease of temperature for each 
100 feet of elevation at each hour in the day. In the second table 
is given the “weight of a column of air 100 feet high, at different 
barometric pressures and temperatures, expressed in decimals of an 
inch, calculated for north latitude 40°.” The third table “shows a 





* See Guyot’s.Paper D, pp. 9 and 88. 
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small empirical correction, determined from accurate comparison of 
reduced readings and actual observations, to be applied to Table IT.” 
A formula is also given, which may be written & = (V+ WN’) Z, in 
which WV is the number from Table II., and WV’ that from Table ITI. 

If we compare this formula with (iv.), it is evident that some cor- 
rection to WV is necessary, since & does not vary as Z. The correction 
should, however, depend on the reading of the barometer (/) as well 
as on Z and ¢; but the empirical correction WV’ is given without 
regard to f, 

The constants and formula, on which Table II. is based, are not 
given; and the rate of variation of the numbers, with the pressure, 
seems to deviate more than it should, from Boyle’s Law. 

Lieut. Dunwoody’s Tables have not, so far as I am aware, been 
anywhere brought into use. The results given by his Tables II. and 
III. do not, however, differ much at moderate altitudes from those 
given by Table A, as will be seen from the following examples: 


EXAMPLES OF THE USE OF TABLE A. 

Example (1).—At a station 815 ft. above the sea, the reading of 
the barometer being 29.112 in., the temperature of the air 46° Fahr., 
to find the reduced reading. 

From Table A we find 2 ow’. Ca 3.0047, and the difference for 
100 ft. = 0.3819. 


Hence the reduction, 


15 
R= ( 3.0047 + F99 * 0.3819 } x 0.29112 = 3.0620 x 0.29112 
= 0.891, 


and the reduced reading is 30.003. 

Guyot’s tables D, XVI. and XIX.’ used with formula (i.), each 
give, for this reduction, 0.876 in. Lieut. Dunwoody’s tables (ii.) and 
{iii.) give 0.890. 


Lxample (2).—At a station 1100 ft. above the sea, the reading of 
the barometer being 28 in., the temperature of the air 30° Fahr., to 
find the reduction to sea level. 


Here wine or = 3.9071, and the difference for 100 ft. is 0.3990, 


hence R = (3.9071 + 0.3990) x 0°28 = 4.3061 x 0.28 
= 1.206. 
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Guyot’s Tables D, XVI. and XIX.’, if extended, used with for- 
mula (i.), would give in this case 1.179, and Lieut. Dunwoody’s 
give 1.204. 

The value of Table A does not, however, consist so much in sup- 
plying a basis for working out isolated examples, as in furnishing 
data, in a convenient form, for the calculation of tables of reduction 
to sea level, for individual stations. To construct these all that is 
necessary is, first, to obtain the numbers pel ; for every second 


degree of temperature, the value assigned to Z being the height of 
the cistern of the barometer above the sea; and then, to multiply 


b : 
these numbers by F009? 2nd tabulate the values of the reduction so 


obtained for values of 6, between convenient limits, and at larger or 
smaller intervals, according as the station is at a slight or consider- 
able elevation above the sea. The products for any given tempera- 
ture need not be obtained separately, but may be found, one from 
another, by continued addition, and the whole process may be very 
quickly performed with the aid of the Arithmometer of Thomas de 
Colmar, for use with which the table is specially adapted. 

The time occupied in forming a table in this way, is less than one 
half of what is required if the formula of Laplace (iii. of this paper) 
be employed. 

For stations more than 1100 ft. above the sea, Table B (from which 
Table A was deduced) may be employed. In this table the values 


100,000 : : : : 
of —-,_ are given; so that if V is the number in the table for 
t t 


temperature ¢, formula ii. becomes 





AB i eZ 
°8 3 ~ 400,000 


Z 
190,000 72 * 88 - 


or log B = 

For isolated examples this form is sufficiently convenient; but, in 

constructing a table for any station, it is better to make @ = 100. 
The formula then becomes 

| = Z 


log ( 100 + ZN i00, 100.000 


N, +2, 
t 
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and the table may be calculated from the value of me. : in the same 


way as when Table A is employed. 

A table for reducing the barometer to sea level is furnished from 
the Central Office, Toronto, to each station in connection with the 
Meteorological Service of the Dominion. 

Formerly these were computed directly from formula ii. (using 
a slightly different constant from that given above.) The accom- 
panying tables were recently calculated to diminish the labour of 
computation. 

In Canada, no reduction for height is applied to the observed 
temperature of the air; as, although some correction might be of 
advantage, it is by no means certain that a correction, obtained from 
observations on a mountain, would be suited to a station on an 
elevated table-land. The correction, if it were applied, would, how- 
ever, be very small at nearly all our stations. 

I hope to discuss, more fully, on some future occasion the question 
of the necessity for a correction to the observed temperature of the 
air in reducing barometric readings, 


10 
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TABL 


HA. 


Giving the value of WV for various temperatures and elevations, and the difference 











2) 
H 
t= 
eS 
iI 
oO 
a 
a 
oO 
is 








5 10.4280 





100 FEET. 200 FEET. 300 F: 
N Diff. Diff. 

for for 
Zt |yo08t.) 4 * |1008t.] 7 # 


0.4553 
0.4529 


0.4482 
0.4458 


0.4435 
0.4412 
0.4390 
0.4368 
0.4345 


0.4324 
0.4302 


0.4259| 
0.4238 


0.4217 
0.4197 
0.4176 
0.4156 
0.4136 


0.4116 


0.4077 
0.4058 
0.4039 


0.4020 
0.4001 
0.3982 
0.3964 
0.3946 


0.3928 
0.3910 
0.3892 


.4573] 0.9126 
4549} 0.9078 
0.4505). 
.45014 0.8983 
.4478} 0.8936 


4455 
-4432 
.4409} 0.8799 
4386 
4365 


.4342 
.4320 
.4299 
.4277 
-4256 


4235 
4214 
4194 
.4173 
.4153 


4133 
0.4097). 
4094 
4074 
.4055 


.4036 
4017 
3999 
.3980 
.3961 


3943 
3925 
.3908 





0.3875 
0.3857 





4525] 0.9030 


0.8890 
0.8844 


0.8754 
0.8710 


0.8666 
0.8622 
0.8579 


0.8494 


0.8452 
0.8411 
0.8370 
0.8329 
0.8289 


0.8249) 
4113 
0.8171 
0.8132 


0.8056 
0.8018 
0.7981 
0.7944 
0.7907 


0.7835 
0.7800 


3889} 0.7764 





4595 
4570 
-4546 
4522 
4498 


4475 
4452 
.4428 
4406 
-4383 


.4361 
.4339 
4317 
0.8536). 
4274. 


.4253 
.4232 
4211 
4191 
4171 


|.4151 
0.8210). 
4110 
4091 
0.8094. 


4052 
-4033 
.4014 
-3996 
.3978 


0.7871. 
.o941 
3922 





3872] 0.7729 





4296 


4130 


1.3721). 
1.3648). 
1.3576). 
1.3505). 
1.3434). 


1.3365). 
1.3296). 
1.3227), 
1.3160. 
1.3093). 


1.3027). 
1.2961). 
1.2896 . 
1.2832). 
1.2768 . 


1.2705}. 
1.2643). 
1.2581). 
1.2520). 
1.2460). 


1.2400). 
1.2340). 


















EET, 





4071 


3959 


3905 | 1.1669 
3888 | 1.1617 


1.2281 . 
1.2223). 
1.2165). 


1.2108}. 
1.2051}. 
1.1995}. 
1.1940). 
1,1885). 


1.1830}. 
1.1776). 
1.1722). 


















400 FEET, 








t 
for an additional 100 feet at each height. 














500 Fret. o 

4 

Diff Dif. | 2 

for for | 

10tt.| 4% |100f%) & 
2.2972|.4658 1 —40 
2.2850|.4632 ] —38 
2.2729|.4607 | —36 
2.2609).45834 —34 
2.2491|.4558 | —32 
2.2374|.4534.] —30 
2.2258).4510] —28 
2.2143).4487 | —26 
2.2029).4464] —24 
2.1917|.4440] —22 
.4398} 2.1805|.4418 | —20 
.4376] 2.1695|.4395 | —18 
.4354] 2. 1586).4373 | —16 
.4332] 2.1478).4351] —14 
.4310} 2.1371|.4329 | —12 
.4289 | 2.1265).4307} —10 
.4267|2.1160).4286] — 8 
: 2.1057|.4264. — 6 
.4226]2.0954).4243] — 4 
.4205] 2.0852).4222} — 2 
.4184] 2.0751|.4202 0 
.4164] 2.0651).4182 2 
.4144} 2.0553!.4160 4 
.4125)2.0455).4141 6 
.4105] 2.0358).4121 8 
.4085} 2.0262).4101 10 
.4065)2.0166).4082} 12 
.4046]2.0072|.4063 14 
.4028]1.9979|.4043] 16 
.4009} 1.9886).4025} 18 
.3990} 1.9794).4006] 20 
.897211.9704|.3987} 22 
.3954}1.9614|.3968} 24 





: : : 3 -3930] 1.9524).3951] 26 
: : 5 .8917} 1.9436|.3932] 28 | 


Temperature, 









600 Fret. 


N Diff. 


for 
4t 1/100 ft. 








ia 
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TABLE A.—Continued. 















700 Fret. 800 FEET. 900 Fret. 
Dif. Dif. 
or or 
Zt {io08t.| 4 *% |100ft. 








4700} 3.7008|.4721 
4675} 3.6810). 
.4649 | 3.6614}. 
4624] 3.6419). 
.4099 | 3.6227). 


4,1729).4743 
4.1505|.4717 
4,1284).4690 
4,1064).4666 
4.0847|.4640 


4.0632).4616 
4,0420).4591 
4.0209}.4567 
4.0001|.4543 
3.9795|.4519 


.4574) 3.6037). 
.4550] 3.5849). 
.4526 | 3.5663). 
4503] 3.5479). 





3.9591).4495 
3.9390|.4471 
3.9190|.4448 
3.8992).4425 
3.8796}.4403 


3.8603 
3.8411 
3.8221 
3.8033 
3.7846 


4380 
4358 
-4336 
.4314 
4293 


3.7662 
3.7479 
3. 7298|.4230 
3.7119}.4209 
3.6942}.4188 


4271 
.4250 








.4168 
4147 
.4128 
4107 
4089 


3.6766 
3.6592 
3.6419 
3.6249 
3.6079 


3.5912).4069 
3.5746'.4049 
3.5581}.4031 
3.5418].4012 
3.5256 \ 3994. 


.0981 | 3.1421). 
2.7316}.3962] 3.1278). 








1000 FEET, 


Dif. 
or 
4% |100 ft. 





4764 
4738 
4713 
.4686 
4661 


4.6472 
4,6222 
4,5974 
4,5730 
4.5487 


4,5246 
4.5011 
4.4776 
4.4544 
4.4314 


4636 
4611 
.4586 
.4562 
4538 


4.4086). 
4.3861]. 
4.3638]. 
4.3417]. 
4.3199). 


42983). 
4.2769). 
4.2557). 
4.2347). 
4.2139). 


4.1933). 
4.1729). 
4.1528). 
4.1328). 
4.1130). 


14.0934). 
4.0739). 
4.0547}. 
4.0356). 
4.0168}. 


13.9981). 
3.9795}. 
3.9612). 
3.9430). 
3.9250). 





Temperature. 





b 


—38 
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| Temperature. 


| 





100 FEET. 








Diff. 
for 
100 ft. 





3855 
.3838 
.3820 
.3804 
.3786 


.3770 
.3703 
.3738 
3/22 
.3706 


.3089 
.3673 
.3658 
. 3642 
.3627 


3611 
3096 
3081 
.3966 
3002 


3537 
3023 
.3008 
3494 
.3480 


.3466 
3452 
3438 
3424 
3411 


3397 
0084 
3371 
.3308 
3344 


.d002 
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TABLE A.—Continued. 


200 FEET. 


Zit 














Diff. 
for 
100 ft. 





.3869 
3802 
3836 
.3818 
3801 


38785 
.3768 
3751 
3734 
.3718 


.3703 
.3687 
.3671 
3656 
.3640 


.3625 
.3609 
0094 
.3980 
. 3064 


3050 
8039 
.d021 
.3006 
3492 


8477 
3464 
.8450 
|.3436 
3422 


.38409 
-3395 
3382 
.3368 
.3306 


0342 


300 FEET, 


Diff. 
for 
100 ft. 


N 
Zt 








.3885 
3867 
.3849 
3832 
.3816 


1.1564 
1.1513 
1.1462 
1.1411 
1.1360 


.3798 
3782 
.3/65 
.3749 
3733 


1.1311 
1.1261 
1.1212 
1.1163 
1.1115 


3716 
.3700 
.3685 
.3668 
3653 


1.1068 
1.1020 
1.0973 
1.0927 
1.0881 


3037 
.3623 
.3607 
3092 
.3977 


1.0835 
1.0789 
1.0744 
1.0700 
1.0655 


1.0612 
1.0568 
1.0525 
1.0482 
1.0440 


.3062 
3947 
.3033 
38018 
8004 





1.0397 
1.0356 
1.0314 
1.0273 
1.0232 


.3490 
.3475 
.3462 
3448 
3434 


1.0192 
1.0151 
1.0112 
1.0072 
1.0033 


.3420 
.3407 
3393 
.3380 
3306 





0.9994).3353 





400 FEET. 


Zit 

















Diff. 
for 
100ft.| 7 # 





.3899 | 1.9348 
.3882 | 1.9262 
.3864) 1.9175 
3847] 1.9090 
.38830] 1.9006 


8813] 1.8922 
.3796} 1.8839 
.3780] 1.8757 
.3763] 1.8675 
.3746] 1.8594 


.3730] 1.8514 
.38714] 1.8434 
.3698 | 1.8356 
.3682] 1.8277 
.3666 | 1.8200 


.3651} 1.8123 
.3635] 1.8047 
.3620] 1.7971 
.3604] 1.7896 
3590] 1.7822 


.3574| 1.7748 
.3560] 1.7675 
3545] 1.7603 
.3531| 1.7531 
.3516] 1.7460 


3002] 1.7389 
.3488 | 1.7319 
. 3473 | 1.7249 
.3459 | 1.7180 
.3446] 1.7112 


34321 1.7044 
.3418] 1.6976 
.3404] 1.6909 
.3391 41.6843 
3378] 1.6777 


500 FEET. 


Diff. 
for 
100 ft. 


-3915 
-3896 
38879 
.3862 
3844 


3827 
.3810 
3793 
38777 
.3760 


3744 
3728 
8711 
.3696 
.3679 


3664 
3648 
.3633 
.0618 
.3602 


.3088 
3073 
380907 
3043 
3029 


3014 
3499 
.3486 
3471 
3457 


38443 
.3430 
3416 
.8403 
.3989 





.3365] 1.6712 


.3376 
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.3985 
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.3469 
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3441 
38428 
3414 
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2.6242 
2.6128 


2.6015 
2.5903 
2.5792 
2.5682 
2.5572 


2.5464 
2.5356 
2.5250 
2.5144 
2.5040 


2.4833 
2.4730 
2.4629 
3940] 2.4529 





2.4429 


2.4232 
38484] 2.4135 
2.4038 


2.3942 
2.3847 
2.3753 
2.3660 
2.3567 


3387 | 2.3475 
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.3945 | 3.1137 
.3926 | 3.0996 
.3909 | 3.0857 
.3891] 3.0719 
.8873 | 3.0582 


.3895 | 3.0446 
-3999 | 3.0312 
38221 3.0179 
3805} 3.0047 
.9/88 | 2.9916 


.3771}2 9786 
.8755| 2.9658 
.3738 | 2.9530 
3722] 2.9404 
.3706| 2.9278 


2.9154 
2.9031 
2.8909 
2.8788 
2.8667 


.3690 
3675 
.3659 
3644 
3627 


2.8549 
2.8430 
2.8313 


.3613 
3097 
.3083 





2.8197 
2.8081 


.3008 
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2.7967 
2.7854 
2.7741 
2.7630 
2.7519 


.3098 
.do24 
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8495 
8481 


2.7409 
2.7300 
2.7192 
2.7085 
2.6978 


3467 
38453 
3439 
3425 
3411 
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3959 
3941 
3923 
3905 
.3888 


3871 
.3893 
.3836 
.3819 
3802 


3785 
.3168 
3752 
.3739 
.3720 


8704 


.3688 


.3672 
.3656 
.3641 


3625 
.3610 
3095 


.3080 
.3066 


.d00L 
.3030 
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.3507 
3493 


3479 
.0465 
345] 
8437 


0424 





3398 | 2.6873 
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3.5096 
3.4937 
3.4780 
3.4624 
3.4470 


3.4317 
3.4165 
3.4015 
3.3866 
3.3718 


3.3571 
3.3426 
3.3282 
3.3139 
3.2998 


3.2858 
3.2719 
3.2581 
3.2444 
3.2308 


3.2174 
3.2040 
3.1908 
3.1777 
3.1647 


3.1518 
3.1389 
3.1263 
3.1137 
| 3. 1012 


3.0888 
3.0765 
3.0643 
3.0522 
4.0402 
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8975 
3997 
38939 
3921 
.3903 


.3889 
.3868 
.3850 
3833 
3816 


3199 
3783 
3766 
.3/00 
.3733 


3/17 
3700 
.3685 
3669 
3604 


3638 
-8623 
.3608 
3092 
8977 


3062 
3048 
3033 
.9018 
3004 


3490 
.3476 
3462 


3448 
. 3434 





3.0282].3421 13.3703 





.3990 
3972 
3903 
3939 
8917 


3899 
3882 
3864 
3847 
3830 


3813 
.3/96 
3779 
.3763 
3747 


3730 
3715 
.3698 
. 3682 
. 3666 


3601 
.3636 
.3620 
.3605 
.3590 


.8075 
.3060] 
38045 
B00 
3014 


38002 
.3488 
38474 
.3460 
3446 
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100 ft. 














34321 100 


14 REDUCTION OF THE BAROMETER TO SHA LEVEL, 














TABLE B, 
ea 100,000 ue 
Giving the value of Ae for various values of ¢, the value of A; being 
t=32 
€0345.51 | b+ 450. \ 
g 100,000 E 100,000 : 100,000 
B Ay B Ay e Al, 
= —) i) 
—49 | 1.972767 1.750483 | 56 | 1.573219 
—3$ 1.962384 1.742303 58 1.566609 
—36 1.952110 1.734200 60 1.560054 
—34 1.941942 1.726171 62 1.553554 
—32 1.981880 1.718216 64 1.547108 
—30 1,921922 1.710335 66 1.540715 
—28 1.912066 1.702525 68 1.534374 
—26 1.902311 1.694786 70 1.528086 
—24 1.892654 1.687117 712 1.521849 
—22 1.883096 1.679518 74 1.515662 
—20 1.873633 1.671986 76 1.509526 
—18 1.864265 1.664522 78 1.508439 
—16 1.854990 1.657124 80 1.497401 
—l4 1.845807 1.649792 §2 1.491412 
—12 1,836714 1.642524 84 1.485470 
—10 1.827710 1.635320 86 1.479575 
— 8 1,818795 1.628179 | 88 1.473727 
— 6 1.809966 1.621100 90 1.467925 
—s A 1.801222 1.614082 92 1.462168 |, 
— 2 1.792562 1.607125 94 1.456457 
0 1.783985 1.600227 96 1.450790 
2 1.775490 1.593389 98 1.445166 
4 1.767075 1.586608 } 100 1.439587 
6 1.758740 1.579885 
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AFFILIATION OF THE ALGONQUIN 
LANGUAGES. 





BY JOHN CAMPBELL, M.A., 
Professor of Church History, Presbyterian College, Montreal. 





One of the modern schools of philologists has not heeded the 
scholastic maxim concerning entia, but has shown itself ready to 
multiply origins indefinitely without cause. Catlin, the artist, who, 
however, was very far from being a philologist, saw no necessity for 
showing how the Americans came to America, or that they ever came 
there at all. And at a conference on American subjects, held some 
three years ago, the President of the Anthropological Society of Paris 
found a warm reception for the statement, that the true solution of 
the question concerning the peopling of America is that the Americang 
are neither Hindoos, nor Pheenicians, nor Chinese, nor Europeans— 
they are Americans. An exception has been almost universally made 
in favour of the Esquimaux families of the far north, whose relations, 
physical and linguistic, with the Aleutan islanders and the Asiatic 
Tchuktchi are too striking to permit denial. In order to maintain 
the independent origin of the American tribes, it has been found 
necessary to deny the existence of any true likeness between the 
languages of the Old World and those of the New. The peculiar 
agglutination or synthetical character of American grammar, which, 
from the Athabascan area of the north to the Fuegian in the south, 
presents innumerable shades and broad lines of difference, has been 
represented as without parallel on the Eastern continent. Yet there 
are synthetic languages in Europe, Asia, Africa, Australia and the 
Islands of the Sea. At one time the Indo-European and Semitic 
grammars were the only systems compared with those of other families 
of speech. To these the Ural-Altaic, comprising the Ugrian of 
Europe and the Tartar-Mongolian of Asia, and the Monosyllabic, repree 
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sented by the Chinese, have been added. But these do not exhaust 
the systems of the Eastern hemisphere. Wild as have been the 
statements made regarding the construction of languages, they have 
not equalled in folly the hasty utterances on the subject of their 
vocabularies. Messrs. Rivero and Tschudi, in their work on Peruvian 
Antiquities, write as follows: “The analogy so much relied on between 
the words of the American languages and those of the ancient con- 
tinent have induced us to make an approximate estimate, as far as 
our means would permit, of the numerical value of the idioms of both 
hemispheres ; and the result was that, from between eight and nine 
thousand American words, one only could be found analogous in sense 
and sound to a word of any idiom of the ancient continent.” It is 
evident that these gentlemen, who deserve well for their services to 
ethnological science, never consulted even the imperfect lists of the 
Mithridates, and pursued their researches within such a narrow field 
as to falsify the doctrine of chances itself. Mr. Hubert H. Bancroft, 
to whom we owe a work of great value, “The Native Races of the 
Pacific States,” allows himself to be led away to somewhat similar 
conclusions; but as he furnishes us with a list of so-called Darien 
numerals which are almost pure Gaelic, without noticing the pheno- 
menon, it is to be presumed that, while a diligent and successful 
collector, Mr. Bancroft is no philologist. 

Turning from philological to physical ethnology, we find that all 
the American families have been called Mongolian, and that nearly 
all attempts to affiliate the tribes of the Northern Continent have led 
inquirers to the Mongolian area in Eastern Asia. Even Dr. Latham, 
than whom there is no better authority on this subject, terms his 
large American class, American Mongolide. Yet, after stating that 
the Esquimaux are essentially Mongols, he adds: “On the other 
hand, in his most typical form, the American Indian is not Mongol 
in physiognomy. With the same black straight hair, he has an 
aquiline nose, a prominent profile, and a skin more red or copper- 
coloured than either yellow or brown. Putting this along with other 
marked characteristics, moral as well as physical, it is not surprising 
that the American should have been taken as the type and sample of 
a variety in contrast with the Mongolian.” 

It is not my intention in this paper to deal in a loose and general 
manner with the subject of American ethnology, but to confine myself 
to the connections of a single but large family of the aborigines of 
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the Northern Continent with the Old World. This is the extensive 
Algonquin family, reaching from Newfoundland to the Rocky Moun- 
tains, and from the Labrador Esquimaux and Hudson’s Bay Atha- 
bascans to the Choctaw area in the Carolinas. Their collective name 
was Wapanachki, or men of the east, aterm which still designates the 
Abenaki tribe of Maine. Their traditions universally refer to a 
migration from the far west, and the Great Spirit whom they wor- 
shipped had his home in no forest, prairie or lake, but on an island 
in the distant ocean. The principal tribe of this large family from 
the earliest period to which traditions refer was that of the Lenni 
Lenape, or Delawares. Closely allied to them in language are the 
Tllinois, including the Miami, Piankashaws and other clans. The 
word Illinois, like the Lenni of Lenni Lenape, signifies men. The 
Shawnoes, who have been removed from Kentucky to the Western 
Reservation, speak a somewhat similar tongue, also using the word 
ilenni to designate man, but favouring the lisping th in place of the s, 
and cognate letters of other tribes. The Missisaguas, who originally, 
held the site of Toronto and the coast of Lake Ontario down to its 
outlet in the St. Lawrence, were likewise linneeh. North of these 
we find the Ojibbeway or Chippewa tribe, with whose name, appear- 
ance and language, Canadians are most familiar. They make a 
sparing use of the letter /, and term man eneneh, replacing that letter 
by n. The Crees, who call themselves WVehethowuck, and border on 
the Ojibbeways to the west of Lake Superior, thence spreading to the 
Esquimaux in the east and the Athabascans in the west, differ much 
among themselves in their pronunciation of certain liquids. The 
Athabascan Crees in the west turn the Lenape / into 7; the Wood 
Crees, into th; the Hudson’s Bay Crees, into y; the Plain Crees 
into »; while those of Labrador retain the Lenape form. At the 
same time the Cree has a tendency towards a species of alliteration 
in the same word, repeating the characteristic letter in place of the 
consonant which follows it. Thus the denn of the Illinois and 
Shawnoes becomes indeed mmenew among the Plain Crees, ithinew 
among the Wood Crees, and eyinew among those of Hudson’s Bay; 
but at Moose Factory it is dilew, and eyiyew on the Hast Main coast. 
Passing over the Nipissings, Ottawas and Algonquins proper, whose 
languages are closely allied and resemble more or less the Ojibbeway, 
we meet with the Micmacs of Nova Scotia, New Brunswick, &c., whose 


speech connects with the Lenape through the Abenaki, Ktchemin, 
; 2 
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Passamaquoddy and Penobscot of Maine. They also use. the form 
alnew for man, Many extinct tribes, such as the Mohicans, Narra- 
gansets, Massachusetts, &c., once inhabited the New England States. 
Other tribes, like the Menomenies and Potawatomies, dwell. south of 
Lakes Superior and Michigan in the Western States. Four tribes 
have lately been added to the Algonquin family. One of these, the 
Bethucks of Newfoundland, is extinct. The others are the Blackfoots 
on the Saskatchewan, extending west to the Rocky Mountains; and 
the Arrapahoes and Shyennes farther to the south. Dr. Latham has 
suggested a connection of the Blackfoot with the Hailtsa in the neigh- 
bourhood of Vancouver’s Island, thus linking the Algonquin with the 
Nas languages of the Pacific coast. It is but a suggestion, however, 
and I have not been able to verify the connection. But there seem 
good reasons for finding Algonquin resemblances among the Sahaptin 
or Nez Percé tribes, whose habitat lies farther south on the same side 
of the Rocky Mountains, over against the Blackfoot. and Shyenne 
country. Let this be established, and the Algonquin area extends 
across the whole continent from the east to the extreme west. To 
the Sahaptin relationship I make for the present no reference. 

The Old World family of languages with which [ have affiliated the | 
Algonquin dialects is the Malay-Polynesian, a vast group extending 
from the Malayan peninsula to New Zealand, and from Madagascar 
to Easter Island. My vocabularies, while sufficiently extensive to 
indicate the relationship of the two families, are not sufficiently so to 
permit me to point out the particular divisions, Malay or Polynesian, 
Micronesian or Polynesian proper,with which the Algonquins coincide. 
Nor do I imagine for a moment that the Algonquins are the only 
American tribes whose course of migration is to be found in the line 
of Malay-Polynesian languages and influence. In the tables which 
accompany this paper I haye taken a selection of words, thirty in all, 
representing nouns, adjectives and verbs, the most simple and charac- 
teristic, and thus least liable to suffer from foreign influences ; and, 
grouping them according to their varying Algonquin forms, have 
compared them with analogous forms occurring within the Malay- 
Polynesian languages. They will be found to present such close and 
widespread resemblances as, I think, to render difficult the task of 
the objector. At the same time, the very partial representation of 
the Malay-Polynesian languages which my materials have enabled 
me to give, leads to the belief that, with a more extensive. stock of 
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vocabularies, still more striking and definite results might have been 
obtained. To the thirty words above mentioned I have added the 
numerals of the Algonquin languages up to éen, similarly comparing 
them, but with results not quite so favourable. Still, even in this 
difficult field of comparison, important analogies appear. To exhibit 
the negative side of the argument, I have placed over against the 
Algonquin and Malay-Polynesian words the corresponding terms in 
the Asiatic and allied languages from which the American forms of 
speech might naturally be expected to take their derivation. Such 
are the Ugrian, Mongol, Tartar and Mantchu tongues, forming the 
Ural-Altaic class; the Samoied, Yenisei and Yukagir, conveniently 
termed <Asiatic-Hyperborean; and the Japanese, Aino, Tchuktchi 
and Kamtschatdale, which are grouped as Peninsular. While a few 
analogies appear among some of these, their dissimilarity from the 
families under consideration is well worthy of attention. Here also 
I must confess that the imperfection of my lists, which are not selec- 
tions, but contain all the material at present in my possession, hinders. 
me from drawing too strict a line of demarcation. Lest it might be 
supposed that the analogy of the Algonquin with the Malay-Poly- 
nesian languages to which I have compared them is shared by other 
American families of speech, I have set forth the prevailing forms of 
the terms chosen for comparison in the Athabascan or Tinneh, the 
Wyandot-Iroquois, the Dacotah or Sioux, and the Choctaw classes, 
with all of which the Algonquin tongues are in geographical relation. 

As far as my knowledge of the Malay-Polynesian languages ex- 
tends, and it is very limited, I must admit that the striking lexical 
affinities are not borne out by equally close resemblances in the 
structure of language, as we compare for instance the grammar of the 
Algonquin with that of the Malays or of the Tonga islanders. There 
are, however, many widely differing grammatical forms among the 
large Oceanic class to which these belong. The Tagala.spoken in the 
Philippine islands is, according to Dr. Latham, “essentially agglu- 
tinate in respect to its inflection ;” and I must leave to those who 
are better versed in these tongues the task of comparing their agglu- 
tination with that of the Algonquin languages. While far from. 
disparaging the value of grammatical forms in such connections as 
that under consideration, I am as far from believing in their perma- 
nence. Words are the bones of language, and we might as well take 
the whale and the bat out of the Mammalia as to separate tongues: 
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using identical common terms on account of minor differences in 
grammatical combination. The resemblances between the Algonquin 
and the Malay-Polynesian vocabularies are the rule, not the exception; 
and on this ground I believe that an exhaustive analysis of the 
grammatical forms of the latter will yet exhibit at least a near 
approach to Algonquin structure. 

In addition to the agglutination of the Tagala and kindred languages, 
a feature that appears more or less in all the Polynesian tongues, there 
are many points of resemblance as well as of difference between the 
Malay-Polynesian and the Algonquin. They agree in the absence of 
anything like true gender, and in the substitution for it of a distinction 
of nouns into animate and inanimate. The Algonquin languages, 
however, have a termination for the plural, while, as far as I am 
aware, the Malay-Polynesian mark plurality by a prefixed article or 
particle, or by the suffix of a numeral adjective. The Algonquin 
nouns have properly speaking no declension, and this is true of the 
Malay-Polynesian. But when case is marked in the latter, it is by 
forms of the article or by prefixed prepositions which frequently . 
coalesce, while in the former the locative is denoted by a suffix. The 
genitive also precedes the nominative in Algonquin, but follows it in 
the Malay-Polynesian. The Malay-Polynesian languages have pre- 
positions, and such are many of the Algonquin particles ; but others 
are postpositions. This would seem, with other points of a similar 
character, to indicate the position of the Algonquin languages as one 
midway between the postponing Turanians of Asia and the preposing 
Malay-Polynesians. The Athabascans, Iroquois, Dacotahs and Choc- 
taws, who surround the Algonquins on every side, all use postpositions, 
and their influence in this and other directions may have tended 
largely to render the Algonquin grammar somewhat Turanian. The 
substantive and the verb are but feebly distinguished in the two 
families under consideration, and in many cases not at all. In the 
formation of derivative nouns the Malay employs a prefix as well as 
an affix, and has been contrasted with the Algonquin, which makes 
use of the suffix only. Thus from Malay ézdor, to sleep, comes per- 
tidor-an, a bed ; while from Cree nipow, to sleep, is derived nipawin, 
a bed. The Polynesians do not follow the Malays in this respect, 
for the Tonga mohe, to sleep, gives us mohenga, a bed, in a form that 
is thoroughly Algonquin. In both families the adjective is invariable, 
but in the Malay-Polynesian its place is generally after the noun, 
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while in the Algonquin it generally precedes it. There are, however, 
suffix particles that take the place of adjectives in the latter class, and 
in most cases they are represented by verbs. The Malay-Polynesian 
adjectives are often hard to distinguish from substantives and verbs. 
The sign of comparison precedes the adjective in Algonquin, but 
follows in Tonga. But the accusative or object of the verb follows it 
in both Algonquin and Polynesian, and this separates them from the 
Turanian languages. Tense is designated by special marks in each 
case. These are Algonquin perfect ki, gi, future ka, ga; in Tonga 
present gooa, perfect na, future te. A larger acquaintance with 
Algonquin and Malay-Polynesian forms might reduce the differences 
between these. In the Tonga the index of tense is placed before the 
personal pronoun which precedes the verbal root, e.g., makee, give ; 
na-oo-makee, 7 gave; na-ger-makee, thow gavest; te-oo-makee, I shall 
give; te-ger-makee, thou wilt give. In Algonquin the temporal 
indices come between the pronoun and the verbal root, e.g., makew, 
give ; ni-ki-makew, J gave; ki-ki-makew, thow gavest; ni-ki-makew, 
f shall give; ki-ka-makew, thow wilt give. In spite of the difference 
in the order of pronoun and temporal index, the two classes agree in 
placing both these before the verbal root, thus entirely disagreeing 
with the Turanian languages in their Ural-Altaic and Dravidian 
divisions. The possessive pronoun or its equivalent precedes in the 
Algonquin, and either precedes or follows in the Malay-Polynesian 
languages. These languages also agree in dispensing with the relative 
pronoun. The forms of the demonstrative in Cree and Tonga are not 
unlike; Tonga, this aheni, that ahena; Cree, this anah, that naha. 
The same is true of the interrogative ; Tonga ahai, coeha who, which ; 
Cree awewe, kekway. The Polynesian languages have an article, 
and have on account of it been affihated with the Bantu or Caffre 
languages of Southern Africa. Duponceau and other writers have 
insisted that the initial J7 of many Algonquin nouns, which generally 
precedes those that are not in a construct state, is the article. Others 
as firmly deny the statement, but have not accounted for the frequent 
dropping of this letter, e.g., mistik, @ tree; meyw-atik, a good tree; 
much-atik, a bad tree; face, mikwakun; my face, ni-kwakun. Un- 
doubtedly there is some analogy here with the common Bantu prefixes 
mo, ma, me, and the Tagala article ang. The Caffre analogies, apart 
from language, with the Algonquins are striking. One important 
point of resemblance between the Algonquins and the Malay-Poly- 


22 AFFILIATION OF THE ALGONQUIN LANGUAGES. 


nesian is that both employ the pronoun of the first person plural im 
an inclusive and in an exclusive form : 
Algonquin—ninawint, they and I. 
kinawint, you and J. 
Tonga—mow, gimowoa, they and I, 
tow, gitowoa, you and J. 
I may also add that both families of language have special terms to 
denote elder and younger brother, sister, &c. Such are the main 
points of agreement and diversity that have occurred to me, agree- 
ments which I think no more extended research can invalidate, and 
differences which, if not due to purely American influences derived 
from Northern Asia in the manner already indicated, may disappear 
in the progress of investigation. In any case the difficulties in the 
way of connecting the Malay-Polynesian and the Algonquin systems 
are far from insuperable. One important feature which the two 
classes possess In common, and by which they are distinguished from 
other families, Asiatic and American, is the absence of harsh sounds— 
the softness, which has been called the distinguishing characteristic 
of the Polynesian tongues, and which has attracted the attention of 
all who are in any way familiar with Algonquin speech. 

I have not had time to investigate the relations subsisting between 
the manners, customs, superstitions, &c., of the Algonquins on the 
one hand and of the Malay-Polynesians on the other. Some of these, 
as tree worship, the use of totems and similar points, have been 
indicated by Sir John Lubbock. Dr. Pickering makes, I know not 
on what grounds, but doubtless for very satisfactory reasons, the 
following statement: “If any actual remnant of the Malay race exists 
in the eastern part of North America, it is probably to be looked for 
among the Chippewas and the Cherokees.” The Chippewas or Ojib- 
beways are the Algonquins with whom it is likely the distinguished 
ethnologist was most familiar. The long black straight hair, the 
prominent features, the practice of depilation, and even the copper 
colour of the American Indian in general, are found in Polynesia ; 
and the moral traits of the Algonquins find many analogies in the 
same region. The stage of culture attained by both peoples coimcides. 
The maritime habits of the Malay-Polynesians have simply changed 
to the fluviatile and lacustrine in the Algonquin, while they serve to 
indicate the means by which the islander became the inhabitant of a 
continent. Dr. Pickering testifies with others to the lang sea voyages 
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of many Polynesians, and thus designates the point at which such 
voyages might end on the American coast: ‘The Polynesian groups 
are everywhere separated from South America by a vast expanse of 
‘ocean, where rough waves and perpetually adverse winds and currents 
oppose access from the west. In attempting from any part of Poly- 
nesia to reach America, a canoe would naturally and almost neces- 
sarily be conveyed to the northern extreme of California ; and this is 
the precise limit where the second physical race of men makes its 
appearance. So well understood is this course of navigation, that San 
Francisco, I am informed, is commonly regarded in Mexico as being 
on the route to Manilla.” 

Dr. Edkins, of Pekin, in “China’s Place in Philology,” says: ‘““On 
the American continent, Turanian and Polynesian linguistic prin- 
ciples meet in the various Indian languages.” ‘And elsewhere he 
affirms that “we are warranted by linguistic data in concluding that 
there was a Polynesian immigration from the Ocean, and a Turanian 
immigration by the Aleutan Islands, and by Iceland and Greenland, 
which united to form the population of the American continent.” 
Yet, like many other writers, Dr. Edkins seeks his Polynesians in 
Mexico and Peru, and would relegate the Algonquin origines to a 
Mongolian source. 

Mr. Wallace, in his “Malay Archipelago,” thus describes the 
peculiarities of Malay feature and character: “The colour of all these 
varied tribes is a light reddish brown, with more or less of an olive 
tinge, not varying in any important degree over an extent of country 
as large as all Southern Europe. The hair is equally constant, being 
invariably black and straight, and of a rather coarse texture, so that 
any lighter tint, or any wave or curl in it, is an almost certain proof 
of the admixture of some foreign blood. The face is nearly destitute 
of beard, and limbs are free from hair. The stature is tolerably equal, 
and is always considerably below that of the average European; the 
body is robust, the breast well developed, the feet small, thick and 
short, the hands small and rather delicate. The face is a little broad 
and inclined to be flat; the forehead is rather rounded, the brows 
low, the eyes black and very slightly oblique; the nose is rather 
small, not prominent, but straight and well shaped, the apex a little 
rounded, the nostrils broad and slightly exposed; the cheek bones 
are rather prominent, the mouth large, the lips broad and well cut, 
but not protruding, the chin round and well formed. 
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‘In this description there seems little to object to on the score of 
beauty, and yet, on the whole, the Malays are certainly not handsome. 
In youth, however, they are often very good-looking, and many of the 
boys and girls up to twelve or fifteen years of age are very pleasing, 
and some have countenances which are in their way almost perfect. 
I am inclined to think they lose much of their good looks by bad 
habits and irregular living. At a very early age they chew betel 
and tobacco almost incessantly ; they suffer much want and exposure 
in their fishing and other excursions ; their lives are often passed in 
alternate starvation and feasting, idleness and excessive labour; and 
this naturally produces premature old age and harshness of features. 

“In character the Malay is impassive. He exhibits a reserve, 
diffidence, and even bashfulness, which is in some degree attractive, 
and leads the observer to think that the ferocious and bloodthirsty 
character imputed to the race must be grossly exaggerated. He is 
not demonstrative. His feelings of surprise, admiration or fear are 
never openly manifested, and are probably not strongly felt. He is 
slow and deliberate in speech, and circuitous in introducing the sub- 
ject he has come expressly to. discuss. These are the main features 
of his moral nature, and exhibit themselves in every action of his 
life. 

‘Children and women are timid, and scream and run at the unex- 
pected sight of a European. In the company of men they are silent, 
and are generally quiet and obedient. When alone the Malay is 
taciturn ; he neither talks nor sings to, himself. When several are 
paddling in a canoe, they occasionally chant a monotonous and plain- 
tive song. He is cautious of giving offence to his equals. Practical 
joking is utterly repugnant to his disposition, for he is particularly 
sensitive to breaches of etiquette, or any interference with the personal 
liberty of himself or another. As an example, I may mention that I 
have often found it very difficult to get one Malay servant to waken 
another. He will call as loud as he can, but will hardly touch, much 
less shake, his comrade. 

“The intellect. of the Malay race seems rather deficient. They are 
incapable of anything beyond the simplest combination of ideas, and 
have little taste or energy for the acquirement of knowledge. Their 
civilization, such as it is, does not seem to be indigenous, as it is, 
entirely confined to those nations who have been converted to the 
Mahometan or Brahminical religions.” 
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There is hardly a single particular in all the above description 
which is not equally applicable to the Ojibbeway or any other mem- 
ber of the Algonquin family. 

The precise form Lenni Lenape I have not yet met with in any 
Malay or Polynesian locality as a national or tribal designation, but 
the analogous forms Oran Benua, Oran Malaya, Oran Akkye, suffi- 
ciently shew whence the Delawares derived their title. The Javanese 
and Malagasy forms Janan and ulun, which take the place of the 
Malay oran, help to make the coincidence all but complete. As 
confirmatory evidence of the connection which I have established, I 
add comparisons of the personal pronouns and of a number of mis- 
cellaneous words in the two families related, comparisons which might 
be indefinitely extended. 

The preparation of this paper having been made somewhat hurriedly 
in the midst of many other engagements, in order to bring the facts 
discovered as soon as possible before the Institute, I crave the 
indulgence of its members for unavoidable imperfections, trusting 
that the results obtained may not be without value to students of 
American antiquities and the science of comparative philology. 
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VOCABULARY III. 
Comparison of Pronouns. 


ALGONQUIN. MA.LAy-POLYNESIAN. 

neya, Cree naak, Pelew 

Thou keya, ‘‘ kow, Pelew; kowe, Ponape 
ki, Delaware; kee, Shawno koe, New Zealand; coy, Tonga 
ki, Ojibbeway Kal, Malay 

He noh, Natick; neha, Delaware 
weya, Cree a Tagala, Malay 
00, Shawno aia, Tonga 

We keyanow, Cree cami, Tagala; kami, Malay 
kenawun, Natick gimowooa, Tonga 
mow, Micmac mow, Tonga 
kistahnon, Blackfoot kita, Ponape; keeta, Malay 
neyunow, Cree naie, Malagasy 

you keyuwow, Cree koe-ee-00, Malay 
kenaau, Natick kamo, Tagala ; kamu, Malay 
kinawa, Ojibbeway gimooa, Tonga 

they nahoh, Natick now, 
winawa, Ojibbeway ginowooa, Tonga 


Prepositions and Adverbs. 


before amooya, Cree mua, Tahiti; gi-mooa, Tonga 
dee-mooea, Malay 
below utamik, Cree atas, 
chupuses, Cree; tabassish, Ojibbeway da-baoua, ee 
behind ootak, tooa, Tonga 
near teik, Aad: cheke, Cree dekat, Malay 
at ' kekek, Cree ka, wb 
against, abo a 
3 eee ooche, Cree gi, Tonga 


VOCABULARY OF MISCELLANEOUS TERMS. 
Algonquin and Malay-Polynesian. 


ALGONQUIN. MALAY-POLYNESIAN, 
all misewa, mamo, Cree mau, Tahiti 
adone pikoo, Cree be, Tonga 
ant ayes is kakai, Amblaw ; osea, Celebes 
arrow kanouins, anwi, Algonquin gnahow, Tonga. 
wepema, Miami pana, Malay, Java 
utoos, attouche, Cree dota, Ombay 
ashes pekootao, Cree; pingwi, Ojibbeway aptai, Bowrw; aftuha, Sula 
kapok, Galela 
awake pakoonao, Cree peekeeis, Pelew; bangou, Malay 
axe togkunk, Algonquin togi, Tonga 
koksakin, Blackfoot kisseem, Pelew 
aguewet, ’ Ojibbeway ikiti, Batamerah 
basket wutupewut, Cree tampat, Malay 
to be itow, Cree ada, Malay 
belly wachtey Delaware wutan, Java; butah, Bajw 
mutai, Cree motni, Mysol 
bone ochkunne, Shawno koknatea, A mblaw 
boat, canoe wuskiwoose, Cree wog, Gani; vaka, Mariannes, Tonga 
oot, Cree oti, Tidore’ 
missole, Miami mallayae, Pelew 
body eeio, Ottawa ; yoa, Ojibbeway aoh, Menado ; awah, Java 
iniwia, Blackfoot inawallah, Saparua : nanau, Amblaw 
bow uchape, Cree jobi-jobi, Tidore; djub, Stul 
bread, food mechim, ‘‘ macunnan, Malay 
ayukoonow, Cree kannon, Bissayan 
pummeh, Mohican fafanga, Tonga 
breast totosh, Ojibbeway tetai, Malay; toot, Pelew 
bird penasew, Cree namo-bangou, Tidore 
pethesew, ‘‘ pitek, Java (fowl) 


benasew, Ojibbeway; pinasy, Algonquin manok, Java, &c. 


brother 


butterfly 
brain 
bring 
broom 
brush 
clothes 
cold 


deceit 


division 
dream 
earth 


end 
face 


father 


fear 


flesh 


fish 


forehead 
fatigue 
feather 
to fly 
finger 


forefinger 
flower 


heart 


heaven 
hot 


house 


hate 
hard 


ALGONQUIN. 


thetha, Shawno 

netahecan, Mohican 

Sayin, Ottawa 

ounis, Ojibbeway 

kasqutch, Cree 

chepatuk, ‘“‘ 

pekoowayo, Cree; pikocko, Algonquin 
elapao, Cree 


ukoop, “ 
kwakwapisew, Cree 
ootip, 6 
pacheweyao, ‘ 
wapuhikun, “ 


siniku tukuhikun, Cree 

Ce aE Ee weyachikuna,Cree 
eu, ce 

teki, Abenaki; tegake, Micmac 

misemao, mamakwamao, Cree 

ukoosew, Cree 

munitooakin, Cree 

sekoohoon, Se 

wakisew, sf 

hipasto, Blackfoot 

nipew, Cree 

ayim, Narraganset 

anum, Natick; ahnem, Ojibbeway 

ameeteh, Blackfoot 

wuyusehewawin, Cree 

kukuyawisew A 

puska, 

powamewin, Cree; kebahwahnon, 0jib. 

pasoo, Cree 

pockki, Delaware 

iswapewyoo, kisepao, Cree 

sisseguk, A benake 

mikwakun, Cree 

keelingeh, Miami 

och, Delaware 

ootawemow, Cree 

meetungus, Penobscot; nootha,Shawno 

ninnah, Blackfoot 

koostachew, Cree 

nunechewin, ‘“‘ 

wiauthee, Shawno 

wonunya, Arrapaho 

ojoos, Delaware 

gigo, Ojibbeway 

kinoosas, Cree 

hakulu, Pennsylvania 

alaskoosew, Cree 

oopewai, & 

pimeyow, ve 

yeyokichichan, <‘ 

kinoochichan, ‘“‘ 


cz4 


itoohikun, & 
wapikwune, “ 
tupusew, NE 
masekao, of 


muskoose, Cree; mijack, Algonquin 
pinipooyao, Cree 
lissis, Ojibbeway 
milach, Delaware 
neleethe, Shawno 


weehauknum, Mohican 

entahhee, Miami 

uteh, Mohican 

heyring, Shawno [quoddy 
epekit, Miemac; kesipetai, Passwma- 
kisisoo, Cree 

opee, Shawno 

muyai, Blackfoot 

pukwatao, Cree 

muskowisew, ‘“‘ 


AFFILIATION OF THE ALGONQUIN LANGUAGES. 51 


MALAY-POLYNESIAN, 


taeae, Tahiti 
tuakana, New Zealand 
tehina, Tonga 


fonao, Sf 
kotteetow, Pelew 
ma-bida, Menado 


fachi, Tonga; pata, Malay 
lomboo, Malay 

cafoo, Tonga 

kupukupu, Malay; kokop, Teor 
ooto, Tonga; outac, Malay 
baoua, Malay 

sappoo, “‘ 

seecat, “‘ 

caguee, Malay; kakahu, New Zealand 
toetoe, Tahiti 

tijok, diguin, Malay 

mamah, Malay ; mamma, 7'onga 
caca, Tonga 

gnatoo, “ 

cissar, Malay 

bico, Tonga 

paiow, Baju 

pohi, Tahiti 

yem, Mysol 

anjing, Malay 

muntoa, Bouton 

wahahee, Sandwich 

kaka, Tonga 

vahe, ‘ 

menimbee, Malay 

pau, Tahite 

buchit, Malay; pihta, Rejang 
abio, Malay; hopea, Tahiti 
hihika, Liang 

muka, Malay; uwaka, Morella 
lugi, Sula 

uah, Baju 

tamai, Tonga 

moduah, Sandwich; medua, Tahiti 
nama, Wahai 

coquet, Malay 

manuvache, Tonga 

waouti, Awatya 

wamut, Mysol 

gusi, Sanguir; isi, Baju, &e. 
jugo, Salayer; iko, Tonga 
kena, Sula; ikan, Malay, &c. 
alis, Malay 

lessoo, Malay 

bushook, Pelew; bulu, Malay 
boona, Tonga 

kakowana, Sula 

kaniuke, Mysol 

toohoo, Tonga 

bunga, Malay; kembang, Java 
sweebuk, Pelew 

mokamat, “‘ 

moochie, Tonga 

tumboe, Malay 

low, Tonga 

uwoleihamo, Awatya 
wultafun, Teor 

volundoha, Malagasy 

wooko, Bolenghitam 

ee Malay 

ati, is 

LAER Bernidooss 

aputu, Batamerah, &e. 

sasahu, Tidore 

abi, Tonga 

umah, Java 

benkee, Malay 
maketihy, Celebes, &c. y| 


lizard 

load (a canoe) 
louse 

love 

mat 

morning 
mosquito 
mother 


mountain 

mouse 
much 

neck 


name 


navel 
nail (finger) 


nut 
odour 
oil 


open 
pinch 
pass 
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ALGONQUIN. 
pewapisk, Cree 
kespin, Cree 
munichoos, Cree 
ministik, Cree; minnis, Ojibbeway 
pupamatisewin, Cree 
kwakootao, Cree 
mokoman, Ojibbeway 
sapapistaeis, Blackfoot 
oosikeyas, Cree 


poosehao, ‘‘ 
ikwa, st 
sakehao,  ‘“* 


anakan, Ojibbeway 
wapun, Cree 
sukimao, Cree 
inikawe, ‘‘ 
ningah, Miami 
nana, Potawatomt 
niwa, Shawno 
wahchiwi, Shawno 
apikoases, Cree 
ayewak, 5 


MaA.ay-POLYNESIAN. 


busi, Malay, &e. 

capow, Tonga 

monga-monga, Tonga 

nusa, Bowru, Amboyna, &e. 

fononga, Tonga 

cacaha, ss 

macouosim, Alfuros 

pisau, Malay 

Teint, °° 

fowagi, Tonga 

okuta, Bowton 

souka, Malay 

junguto, Galela 

popongi, Raratonga 

sugeti, Bowru; gumoma, Galela 

mako, Baju 

inungi, Sangwir 

inana, Bouton 

nafa, Tonga 

vohits, Malagasy 

bokoti, Bowton (rat) 
eepack, Pelew 


kwegan, A Igonquin; ohkokin, Blackfoot kaki, New Zealand 


oquiow, Cree 
issenikasoowin, Cree 
weloowin, Cree 
weroowin, ‘“‘ 
mitise, on 
okanj, Algonquin 
miskuse, Cree 
pukan, ef 
meyamao, “‘ 
memaye, Micmac 
pemmee, Abenaki; pime, Cree 
pasketa, Cree 
chestipatao, Cree 
pasich, Cree 


partake (portion) puke, “ 


paddle 
plenty 


prosperity 


to place 
plain 


road 


«“e 


upwoi, 
mistuhe, “‘ 
mechatew, Cree 
meyooayawin, Cree 
ayao, § 
mitoone, 
petoopitao, 
kelamisew, 
sibi, Ojibbeway 
uchunis, Cree 
wuniskow, Cree 
seskuhoon, ‘“‘ 
sisoonae, 
itayetum, 
pewipichekun, Cvee 

mikana, Ojibbeway 

wutupe, Cree 

eonupew, “* 

kenabeg, Ojibbeway 

wusukai, Cree 

utai, 2 

wian, Algonquin 

ahnungoon, Ojibbeway 

watawesu, A benaki 

alangua, Miami 

alank, Ojibbeway; alaqua, Shawno 
attaek, Cree 

anang, Algonquin 

wudju, Ojibbeway 

penapse, A benalz 

simakun, Cree 

nikumoo, ‘* 

ukwapatao, Cree 

nebat, Micmac 

wechakisew, Cree 

sSoosoopemao, “* 


guya, Tonga 

hingoa, Tonga 

gnalan, Tagala 

pouranama, Malay 

bito, Tonga 

kanuko, Celebes 

kuku, Malay 

pooe, Pelew; beequee, Malay 
namoo, Tonga 

mineac, Malay 

fango, Tonga 

buea, Malay 

tchoubat, Malay 

piko, Malay 

baguee, Malay 

fohe, Tonga ; pagayo, Malay 
mataud, Malay 

maka, New Zealand 

mooona, Tonga 

y, <f 
tonoo, 
fohifohi, ‘“‘ 

lolongo, ‘“‘ 

sawan, Sanguir; uve, Bouton 
tehintchin, Malay 


« 


bangou, st 
seeca, ‘§ 
gosso, ff 
eeton, os 
lebignan, “a 


neko, Galela 

tefito, Tonga 

nofo, a 

nife, Amblaw; pok, Mysol 
pisi, Menado; usa, Larikt 
kutai, Saparua 

unin, Wahat 

kingkong, Timbora 

fetoo, Tonga; tahwettu, Tahiti 
alaninatana, Batamerah 
lintang, Java; meleno, Teluti 
abbthduk, Pelew 

oona, Awaiya 

bahtu, Bugis 

papa, Tahiti 

songai, Butta 

migniaguee, Malay 

acep, Ss 

moopat, Pelew 

boussouc, Malay a] 
tioup, ff <4 


sure 
swear 
sweep 
spear 


soft 

sour 

salt 

soul 
squint 
strong 
strike 

tree 
to-morrow 
throw 

tail 
thoughtful 
turtle 
unlucky 
water 


wind 


well (adverb) 
where 
workman 
write 

wing 

work 

walk 

a well 


ALGONQUIN. 


kachenahoo, Cree 
uspimoo, if 
wapuwao, 
usimakun, 
takuchikun, ‘“‘ 
munookow, 
sewisew, 


«e 


e 


ee 


sewetakun,Cree; ciwitagun, Algonquin 


achak, Cree 
utitapew, Cree 
sepisew, 
ootamuwao, Cree 
abassi, Ahbenakt; apass, Passama- 
wapuke, Cree 

pimoosinao, Cree 

00s00, fe 

matmitoonayetum, Cree 

mikinak, se 
malookoosew, 
bi, Delaware ; bij, Pennsylvania 
sipe, abo, Ojibbeway 

ohkeah, Blachkfoot 

orenpeoe, Sowriquois 

notin, Algonquin 

awaunwee, Miami 

meyoo, Cree 

tanewa, “‘ 

ootutooskao, Cree 

ojibiige, Ojibbeway 

ootutukoon, Cree 

aputisew, pe 

ecoonne, Blackfoot 

walipayan, Cree 


“e 


[quoddy 
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MAtLay-POLYNESIAN. 
Malay 


“cc 


songoo, 
soumpan, 
sappou, 
sanoko, Camarian 

tuwaki, Amblaw 

musikomi, Sanguir 

assam, Malay 

simuto, Bolunghitam 

aho, Tahiti 

tepa, Tonga 

fefeca, “‘ 

ta, toogi, Tonga 

pohoo, Malay; bougo, Tonga 
bass, Malay ; bongi-bongi, Tonga 
bomgeetee, Pelew 

igoo, Tonga 

manatoo-natoo, Tonga 

pignoo, Malay 

malaia, Tonga 

boi, Boju; vai, New Zealand 
pape, Tahiti; evi, Laster 

akei, Menado 

rano, M alagasy 

matangin, Tonga 

anguin, Malay 


«e 


behai, 4 
deemana, Malay 
toucan, s 


papai, Tahiti 

ihoti, Amboyna, &c. 

petchiol, Mal.; faatuba, Tonga 
hahani, Tahiti 

lepa, Tonga 
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CONTRIBUTIONS TO AMERICAN 
HELMINTHOLOGY. 





BY R. RAMSAY WRIGHT, M.A., B:Sc:, 


Professor in University College, Toronto. 





No. 1. 

The observations recorded in the following pages were made for the 
most part during the months of September and October of the present 
year. Teaching duties have, however, prevented the completion of 
many of them ; and it is only in consideration of the difficulty of pro- 
curing, during the winter, fresh material with which these might be 
supplemented, and of the fact that certain other interesting forms 
(which I hope shortly to describe to the Institute) have recently 
engaged my attention, that I publish these notes in their present 
fragmentary condition. 

The work was undertaken with the desire of contributing towards 
a wider knowledge of the anatomy of Trematodes. In the attempt, 
however, to diagnose the forms that presented themselves for examina- 
tion, it became apparent that in spite of the extensive contributions 
of Dr. Joseph Leidy, much work of a faunistic character remains to 
be done in this department on this continent. . 

The present paper has assumed in this way more of a systematic 
character than was originally intended; although there are, it is 
hoped, some points of interest to the general zoologist. 

Certain important memoirs are not accessible to me here; owing 
to which there are, no doubt, misstatements or omissions which might 
otherwise have been rectified. 


TREMATODES. 
Ist Sus-OrDER—DIGENEA. VAN BEN. 


1,—DisTOMUM HETEROSTOMUM. Rud. 
I refer provisionally to this species certain worms which I have 
found on two occasions firmly adhering to the mucous membrane 
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of the mouth of the American Bittern (Botaurus minor, Gm.) at the 
sides of and below the tongue. 

The following species, according to V. Linstow’s excellent ‘‘ Com- 
pendium,” have been found in the cavity of the mouth or in the 
cesophagus of Ciconize : 


1. D. complantaum ........ GIVI Gasdooubdc Ardea cinerea. 
2. D. heterostomum ........ sub lingua ...... A. purpurea. 
Sa IDS IEE! Veo oooonacesooDD CESOP HY ey viveie ateiene Cie. alba. 

4. D:.dimorphum ...... ROME a VEle ee eats A. cocoi. 


These forms are closely related ; indeed, Dujardin" regards the first 
two as identical with the third, and Diesing” seems to suggest that 
the first and fourth are also related. The separation by Diesing of 
D. hians from these congeners, on account of the relative size of the 
suckers, may possibly be grounded on a mistake. ‘The anterior end 
of the worm which I possess resembles closely that of D. dimorphum 
(see Diesing’s figure),? and it is more than probable that the promi- 
nent border which surrounds the mouth in these forms has been 
taken for the anterior sucker. This it seems to replace functionally - 
in part in my specimens; for during life it undergoes rapid changes in 
shape, sometimes having a circular sometimes a triangular aperture, 
and plays an active part in the locomotion of the animal; while the 
anterior sucker is quite distinct, although small, and is immersed in 
the papilla which springs from the anterior depression. (See Fig. 1). 

The following points in the description of D. heterostomum induce 
me to refer my specimens to it until a comparison can be made: 
the habitat, size, two lateral lines, form of anterior end of body, of 
neck and of ventral sucker, position of genital organs and apertures. 

The details which follow are for the most part taken from dead 
specimens. 

The form of the body is subject to much variation. Fig. 1 repre- 
sents it at rest. Length, 6.85 mm.; greatest breadth, 1.5mm. It 
may, however, lengthen into a much more linear form. The anterior 
sucker is 0.3 mm. in diameter, its aperture transversely elliptical. 
The pharynx has thin walls, is still smaller, and gives off the intes- 
tinal coeca immediately, which are very conspicuous from the deep 
brown pigment in their walls. They have the further peculiarity of 





1 Helminthes, p. 399. 2System. Helm, I. 354. 
3.Neunzehn Arten Tremat. X. B. Denkschr. d, k, Akad. in Wien., Taf. III, 2&3: 
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being provided on each side, at any rate in the trunk, with short, 
sometimes branched, diverticula (Fig. 2), which, however, project 
much less in the most extended condition of the animal. This 
character seems to be shared by D. dimorphum,* and although pre- 
sent in many Polystomez (Epibdella, Diplozoon, Onchocotyle, &c.), 
is by no means common in Distomez.? 

The ventral sucker is situated 0.8 mm. behind the anterior, and is 
0.8 mm. in diameter. Its cavity is deep and gaping during life ; 
frequently its orifice is circular from strong contraction of the radial 
fibres, usually shzeld-shaped or triangular. 

The excretory system has a large caudal pore, and two much convo- 
luted lateral stems, which run along the sides to the neck. During 
life I observed that the granules contained in these also circulated 
through the vacuolated parenchyma of the body, although they did 
not seem to enter the plexus of fine canals which could be seen 
immediately under the outermost investment. The parenchyma 
reminded me of that which I have myself observed, and which has 
been described by Fol and others, in the foot of embryonic Gastro- 
pods. This connection between water-vascular system and paren- 
chyma spaces has been insisted on by Sedgwick Minot.° 

I have not been able to follow satisfactorily all of the genital 
organs. The vitellogens (see Fig. 1) are in the form of racemose 
glands grouped round the intestinal coeca, and occupying the inter- 
val between these at the hinder end of the body. ‘The testes (¢) are 
two in number, and between them are the ovary, first convolutions 
of the oviduct, and a retort-shaped receptaculum seminis, from which 
J am inclined to believe a canal (vagina?) passes upwards towards 
the back, although I have failed to detect this in my preserved 
specimens. Towards the right side of the anterior testis is a struc- 
ture whose function I have not been able to determine. It is pos- 
sibly the thickened end of the oviduct at its junction with the uterus ; 
at any rate the thickened tube projects into the bottom of the thin 
walled uterus, and is subject to a regular and slow evagination of 
the anterior part of its inner surface, recalling the gradual eversion 
of the peristome in a Vorticella. This is followed by a rapid retrac- 


4 Diesing’s fig., loc. cit. 

5 Schmarda, Zoologie, attributes this character to D. cygnoides and clavigerum of the Frog ; 
Pagenstecher’s figures (Trematodenlarven und Trematoden) do not corroborate this. 

6 Qn Distomum crassicolle. Mem. Bost. Soc. N. H., Vol. IIL, p. 5. 
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tion. It may be similar to the “Schluck-ceffnung” 


Vogt in certain marine Trematodes.’ 

The genital orifice, as in D. dimorphum, is situated behind the 
ventral sucker about 1mm. No cirrus was detected. The oval 
eggs have a thickish yellow shell, with a lid at the narrow end, and 
measure 0.099 mm. by 0.066 mm. 


observed by 


2.—DIsTOMUM ASPERUM, 1. sp. 


One of the two examples of Botaurus minor above referred to 
yielded ten specimens of a Distome occupying two varicose dilata- 
tions of the bile-duct, recalling the swollen bile-ducts described by 
Cobbold® in a Porpoise. The worms proved to belong to Dujardin’s 
sub-genus Hchinostoma; and I at first believed that they might be 
D. ferox, Zeder, first detected by Goeze in dilated intestinal follicles 
of Ardea stellaris. I was more inclined to do so from discrepancies 
in the various descriptions of this form.? Certain peculiarities, how- 
ever, seem to me to mark it off from that species, of which it is 
undoubtedly a near relative, and I accordingly propose the specific 
name “asperum ” for my specimens. 


Description (Figs. 3, 4, 5).—Body yellowish white, 8.19 mm. long, 
1.8 mm. broad in middle, tapering gradually to each end; the head. 
and anterior part of neck narrower than tail ; covered. entirely with 
persistent spines 0.054 mm. long, somewhat sparse posteriorly ; head 
reniform, with a coronet of 27 obtusely-pointed spines, four of which 
on each side of a median ventral notch are larger (0.155—0.16 mm.) 
than the others (0.117 mm.), and radiate from nearly a common point 
of origin; anterior sucker terminal, with projecting circular lip 0.14 
mm. in diam.; ventral large (0.75 mm.), situated at junction of anterior 
and middle thirds of body. Vitelligenous glands chiefly in neck, but 
accompanying intestinal coeca to posterior end. 


The orbicular neck of D. ferox, its deciduous spines only present 
anteriorly, the position of its ventral sucker, and the constriction of 
the body there, together with the arrangement of the coronal spines, 
seem to distinguish it effectually from D. asperum.” The genital 





7 Zeit. f. Wiss. Zool., B. XXX., Suppl., p. 307, f. 

8 Jour. Linn. Soc. XIII., p. 39. 

9 For lit. see Dies. Syst. I., p. 387; Molin. Denkschr. d. k. Akad in Wien XIX., p. 219; 
Olsson, Kongl. Svensk. Vetensk, Akad. Handlingar. XIV., p. 22. I have not access to Van 
Beneden’s paper, “Sur la cicogne blanche et ses parasites.” Bull. Acad. Belg. XXV. 

10 Cf. Fig. 4 with Olsson’s Fig. 50 loc. cit.; also V. Linstow’s descr. Trosch, Archiy., 18/3, 

p. 106, and Dujardin’s. 
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organs answer well to Olsson’s description of D. ferox; the eggs, 
however, measure 0.096 mm. x 0.069 mm., while the following are: 
measurements given for D. ferox: 


0:092'— 0:102 mm. x .049 mm. (Dujardin): 
0.06 mm, x 0.04:mm. (Olsson). 


The penis, exserted in all my specimens, is smooth, and measures 
about 2 mm. in length. 

The pharynx is pistilliform; the intestine bifurcates 2.08 mm. 
from the anterior end, and is very easily distinguishable from its 
dark brown contents (probably broken down epithelium and blood 
corpuscles). 


3:—DISTOMUM RETIOULATUM, 7. sp. 

The Assistant Curator of the University Museum, while preparing 
a specimen of the Belted Kingfisher (Ceryle alcyon, Boie) in April, 
found two Trematode worms “on the surface of the lung,” which 
present in many respects a remarkable resemblance to D. hepaticum, 
L. I believe them to be hitherto undescribed, and I propose for them 
the specific name ‘reticulatum,” referring to the beautiful network 
formed by the branching and anastomosing testicular tubes shining 
through the translucent testicular area. 


Description (Fig. 6).—Body ovate, flat, or slightly concave ven- 
trally, separated by a constriction and by a large and projecting 
acetabulum from the upturned neck. Total length, 14 mm. ; greatest 
breadth, 8mm. Entirely covered with recurved rounded 0.025 mm. 
long spies, which are closer and smaller on anterior part of neck. 
Anterior sucker bowl-shaped, 0.9 mm. wide. Acetabulum 1.3 mm. 
diameter, orifice circular. Pharynx oval, thick-walled, 0.48 mm. 
wide. Intestinal coeca wnbranched (?). Bifurcation shortly behind 
pharynx. Genital orifice immediately in front of acetabulum. Penis (?). 
Uterine gyri overlying and extending behind the acetabulum. Testes;. 
in the form of branched tubes, occupying a translucent oval area, 
with black borders narrower posteriorly, formed by the vitelligenous 
glands, which are disposed in a racemose manner round a dorsal and 
a ventral longitudinal stem on each side. Eggs average 0.11 mm, 
x 0.065 mm. 


The above description contains most of the points which can be 
observed by studying this worm entire by the aid of a compressorium. 
Probably slicing will give better results. as to the disposition of the 
genital apparatus and intestinal coeca. The ease with which the 


CONTRIBUTIONS TO AMERICAN HELMINTHOLOGY. 59 


intestine can be made out in D. hepaticum depends entirely on the 
dark contents: the bifurcation was here observed from the dorsal 
surface, but the branches were empty. The longitudinal muscular 
fibres are strongly developed on the ventral surface, and the ventral 
surface of the neck has two sets of oblique decussating fibres, as in 
D. hepaticum." The transverse vitello-duct can be easily seen with 
the naked eye. The right half is longer than the left, and the com- 
mon duct, leading obliquely upwards (towards an Ootype 2), is nar- 
rower than either. 


4,.—DiIsTOMUM VARIEGATUM. Rud. 


In looking for Polystomum-eggs from a specimen of Rana halecina, 
Kalm, in the way recommended by Zeller,” I found that a worm 
had been voided by the frog, which turned out to be D. variegatum, 
Rud. It had been partly macerated from exposure to the water; 
the acetabulum was consequently even more than ordinarily difficult 
to make out, and the characteristic coloration was destroyed. The 
application of picrocarminate, however, is particularly successful in 
rendering distinct the different organs in Trematodes, and probably 
more so in such a case as this from the previous bleaching.* 

The intestinal coeca were entirely destitute of contents, and their 
epithelial lining (average individual cells of which [Fig. 7] measured 
superficially 0.03 mm. x 0.021 mm.) was well seen. 

The left lung of the same animal yielded only one well-coloured 
example of the worm. 

My examples agree well with Pagenstecher’s description and 
measurements,“ except that the ventral sucker was easily discover- 
able in the fresh worm, and that the testes, three in number, which 
seemed to be composed of flask-shaped cells empty of their contents, 
and with the neck of the flasks converging to the vas deferens, could 
hardly be called small. The vitelligenous glands, as Blanchard has 
already figured,” are in the form of six or seven scattered racemose 
clumps on each side, with a connecting longitudinal stem. 





11 Leuck. Mensch. Par., L., 537. 

12 Zeit. fur. wiss. Zool. XXVIL., p. 255, f. n. 

13 After writing the above, I notice that the use of picrocarminate has been already recom- 
mended by Dr. G. Duchamp (Journal de Micrographie, July, 1878). 

14 Trematodenlarven und Trematoden, p. 41. 

15 Ann. des Sci. Nat. 38. VIII., Pl. 13, f. 1. 
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5.—DISTOMUM GRACILE. Dvesing. 
CLINOSTOMUM GRACILE. Leidy. 


This worm was first described by Dr. Leidy,”’ who regarded it as 
generically different from Distomum. He records it from the in- 
testines of a Pike, and from cysts in the gills, fins and muscles of 
Pomotis vulgaris (auritus), Giinther. I have found the same worm 
in eysts on the branchiostegal membrane and anterior fins of Perca 
flavescens, Cuv. ‘This species appears to me to belong to the same 
group as D. heterostomum and D. dimorphum, from the structure of 
the anterior end, and of the ventral sucker. In a specimen of 6.45 
mm. in length, with a greatest breadth of 1.8 mm. across, the mouth 
sucker measures 0.338 mm. across, and the prominent border which 
surrounds it 0.975 mm. ‘The large ventral sucker (0.91 mm.) is situ- 
ated in the middle of a constriction dividing the neck from the 
body, and has a triangular aperture. Its cavity is lessened by three 
triangular tongues, which project into it so as nearly to meet each 
other. The anterior of these points with its apex backwards; all 
are formed chiefly of radial fibres, and they must undoubtedly 
increase the efficiency of the sucking apparatus very considerably. 

The species of Distomum which have been found included in cysts 
are either fully mature (D. agamos, V. Linst.,"7 D. Okenti, Koll. 
D. crassicolle, R. [Pontallié]), or have only one part of the sexual 
apparatus ripe (D. hystrix., Dujard., the testes”), or are finally quite 
immature. In the last category fall D. annuligerum, Nordm., D. 
diffusocalciferum, Gastaldi, D. dimorphum, Diesing, and, as I believe, 
D. gracile. No mention of generative organs is made in Leidy’s 
description, and I have failed to detect any trace of such. The Sun- 
fish and Perch can consequently hardly be regarded as the definitive 
hosts of this worm. Probably the sexually mature worm is to be 
sought for in the intestine of some larger fish (Pike?) or piscivorous 
bird. In the latter case, the relationship between the immature 
and mature form would resemble the two forms of D. dimorphum 
described by Diesing. 

The intestinal coeca are large, and extend nearly to the aioe: 
end; the contents are yellowish-brown, and include some lozenge- 
shaped concretions. 





16 Proc. Ac. Sci. Phil. VIII., p. 45. 
1 Trosch. Arch. XXXVIIL, B.1., p.1,f. 


re) 
18 Olsson, Lund’s Univers. Arsskr. IV., p. 52. 
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The water-vascular system has a wide median stem, which con- 
tinues from the caudal pore half way to the ventral sucker, giving 
off in its course lateral branches, which communicate with the finer 
canals of the system. One of my specimens, which had been preserved 
in alcohol, was placed in a diluted carmine solution resembling 
Beale’s, but the fluid, instead of staining the tissues to any extent, 
entered the water-vascular stem and injected the subcuticular mesh- 
work, resulting in a beautiful preparation resembling the actual 
injections from which Blanchard’s figures of the water-vascular system 
in various Trematodes are taken.’ Rounded calcareous corpuscles oc- 
eurred in great numbers in the median stem and its primary branches; 
these seem to be especially abundant in immature Trematodes. 

On the ventral surface behind the acetabulum were several series 
of dark granular spots—perhaps the optical expression of cutaneous 
glands. 

2np Sus-OrpER—MonocEenEA. VAN BEN. 
1.—OcroporHRium sacirratum. J. 8. Leuck. 
PLACOPLECTANUM SAGITTATUM. Diesing. 

I possess several specimens of a worm from the gills of one of our 
fresh water fishes here, probably Catestomus teres, Le S., which were, 
unfortunately, preserved without any label, and as to the habitat of 
which I am consequently uncertain. 

A comparison of Fig. 19, Pl. IL, with Leuckart’s figure of Octo- 
bothrium sagittatum,” will show the great similarity between the 
appearance of the worms. I cannot reconcile certain points in his 
description with what I have ascertained from these specimens ; but 
I propese to refer te these provisionally under this heading until I 
have access to a more satisfactory description of the worm living on 
the gills of the European brook trout, and until I secure fresh speci- 
mens of the form taken here. 

The body is arrow-shaped, 6 mm. in length, with a greatest breadth 
of 1.5 mm. The body is separated by a marked constriction from 
the caudal dise, which is notched posteriorly, and has feur suckers 
on each side of its ventral face. 

The structure of these suckers is at variance with Leuckart’s de- 
scription. It is with great difficulty that one can succeed in getting 
@ satisfactory view of the chitinous framework, under a cover glass, 





19 Loe. cit., Pls. JX. and X. 
29 Zoolog. Bruchstiicke, III., Taf. V. 
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without distorting some part of it. The only way to obtain a correct 
view of the structure of the suckers, is to examine them in the first 
place with incident Hght before they have been subjected to pressure. 
I believe that Fig. 8 conveys a correct interpretation of the disposition 
of the parts of the framework. : 

The suckers have short muscular pedicels and an oval aperture, 
the long axis of which is directed transversely to the caudal disc, and 
which has a nearly continuous chitinous ring. This ring is interrupted 
by hinges at four points in its course, viz., the middle points of the 
outer and inner borders, from each of which a hceok arches over the 
aperture of the sucker, and the middle points of the anterior and 
posterior borders, where it meets with a mesial piece which traverses 
the concave floor of the sucker. I have never been able to establish 
the continuity of this with the anterior border of the rmg, and am 
inclined to believe that they do not meet. 

The aperture of the sucker may be narrowed so as only to leave a 
chink between its approximated anterior and posterior borders. This 
is effected by the outer and inner hinges, and the appearance of the 
framework is changed by the greater curvature thus. given to the 
mesial piece, and by the free hooks being pressed backwards toward 
the posterior border. I believe that Leuckart’s figure is drawn 
from the framework in this position ; in which ease it is possible to 
identify the pieces shown in both figures. 

The aperture of the sucker may also be narrowed in a direction at 
right angles to the above, in which cage the hinges from which the 
free hooks project become more apparent. This seems to agree better 
with Olsson’s figures (loc. cit.) of the suckers in various. species of 
Octobothrium. 

The mouth-suckers are somewhat peculiarly formed, the muscular 
tissue being interrupted at the inner margin of each (Fig. 20, Pl. IL). 

The intestinal coeca are invested throughout by a thick layer of 
vitelligenous glands, forming two dark-coloured stripes in the bedy, 
on each side of and between which a somewhat more translucent area 
is to be seen. 

The abundance and opacity of these glands render the examination 
of the genital organs difficult ; the following points were, however, 
made out. 

The only genital orifice detected is situated 0.78 mm. from the 
anterior end. It is a circular sucker of 0.135 mm. diameter, which, 
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when viewed superficially, shows radial fibres and an irregular quad- 
rangular orifice ; but when the glass is pushed deeper, shows a doubly 
contoured ring 0.0135 mm. diameter, surrounded by circular fibres. 
(Fig. 21.) The ovary is somewhat bilobed, the ovarian eggs are 
polygonal from mutual pressure, and measure 0.009 mm. The fully 
formed egg differs much from Leuckart’s figure, and approaches those 
described by Olsson for various species of Octobothrium. Its oval 
body measures 0.195 mm. in length, while the whole egg is 1.04 mm. 
long. (Fig. 25.) 

The testis lies behind the ovary, and its vas deferens, surrounded 
by strong circular fibres, is continued forwards near the dorsal surface 
of the bedy. It probably opens by the same aperture as the oviduct ; 
at any rate, I have not been able to detect any trace of a second genital 
aperture. x 
2.—POLYSTOMUM OBLONGUM, 7”. Sp. 

In September I had the opportunity of dissecting a single specimen 
of the Musk Turtle (Aromochelys [Sternothaerus] odoratus, Gray) : 
the only parasites obtained from it were four examples of an unde- 
scribed species of Polystomum found in the urinary bladder. No 
Helminths, as far as I am aware, have been hitherto obtained from 
this organ in Chelonia; the fact, however, that P. ocellatum is 
described from the cavity of the mouth in two Old World Turtles, 
suggested to me that I had perhaps in these a bladder stage of that 
worm, and that the two known species of Polystomum had in this 
way a precisely parallel history.“ A closer examination and com- 
parison with the characters of the two described species, showed that 
the worms presented peculiarities of specific value. I hope shortly 
to have the opportunity of examining the other turtles (Chrysemys 
picta, Chelydra serpentina) which are common in this neighbourhood, 
and have no doubt that Polystomes will be found in the oral cavity 
as well. An examination of the urinary bladder of Emys Europaea 
might not be without results in this respect. 

DeEscRiPrion (Figs. 9, 10. 11).—Body oblong, mouth on the ventral 
surface of the rounded anterior end. Pharynx bowl-shaped. Intes- 
tinal coeca without anastomoses or branches. Generative outlets in 
Front of the line of the lateral vagine. Cirrus-coronet of sixteen alier- 
nately small and large sabre-shaped pieces. Viviparous. Length up 


to 2.5 mm., breadth to 1.5 mm. Egg, greenish, 0.235 mm. x 0.195 
mm. Larva ocellate 0.5 mm. in length. 





21 For life-history of P. integerrimum, v. Zeller. Zeit. wiss. Zool. XXVIL., p. 238 f. 
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The general outline of the body is somewhat oblong when the worm 
is at rest; in motion, however, its form is capable of considerable 
variation, and it is especially then that the constriction corresponding 
to the position of Zeller’s “Seitenwiilste” is noticeable. The caudal 
lamina is somewhat narrower than the greatest width of the body, 
and is shorter than it is broad. The body narrows considerably at 
its junction with the caudal lamina. 

The hooks and suckers are disposed very much as in P. integerri- 
mum. The suckers (0.2 mm. in diameter) seem to project rather 
more than in that species, and their prominent rim bears a series of 
rounded apertures similar to those spoken of above in describing the 
suckers of Octobothrium sagittatum. The smaller hooks (Fig. 11) 
measure 0.015 mm. in length. The six anterior of these are situated 
im pairs between the two anterior suckers. They have a knobbed 
attached end, with an arm (longer than represented in the figure) pro- 
jecting at right angles not far from the middle of the hook. The four 
posterior (situated between the larger hooks) are capable of more 
independent action than the others. This was evident when the 
worm endeavoured to free itself from the piece of thin glass hy which 
it was covered. The two large hooks measure 0.15 mm., and have a 
proportionately deeper notch than those of P. integerrimum.™ 

No eye-spots were observed in the adult worm. The longitudinal 
system of muscular fibres seemed to be most developed. 

The mouth is transversely oval, and is surrounded by a well-marked 
sucker, in which radial and vertical fibres preponderate. It leads 
immediately into a bowl-shaped pharynx, the walls of which possess 
merely weak circular fibres, and from this the simple intestinal coeca 
arch backwards directly. The coeca of all the observed specimens 
were empty. 

Only the convoluted lateral stems of the water-vascular system 
were observed near the anterior end. 

The lobes of the vitellogen are more scattered than in P. integerri- 
mum, and do not extend into the caudal lamina. The transverse 
duct seemed to pass inwards dorsally from the intestinal coeca ; but I 
have been unable to determine the relationship of the internal genera- 
tive organs, partly from the fact that my specimens were taken from 
the turtle the day after it was killed, and consequently had very little 
vitality. 


22 Cf. Zeller, loc. cit., Taf. XVII. p. 12. 
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The testis is a solid gland situated in the posterior third of the body. 
The course of the vas deferens is shown in the figure. No internal 
vas deferens was observed. The male outlet lies immediately behind 
the bifurcation of the intestine, and is armed with sixteen alternately 
large and small hooks, which differ considerably in form from those 
of P. integerrimum. The free end of each piece is sharply curved ; 
the attached end is shaped like a cross, the transverse piece of which 
is longer on one side than the other. The longer pieces measure 0.02 
mm., and the shorter ones 0.015 mm. Whether there is any connec- 
tion between the attached ends, I am unable to say. 

The comparative transparency of the body would render the examin- 
ation of the internal organs of this species of Polystomum particularly 
easy. I failed,-howeyer, to satisfy myself as to their disposition, from 
the cause noted above. 

As in P. integerrimum, there are two lateral cushions, in this case 
each situated in a depression, which communicate with canals (vagine) 
leading towards the middle of the body. The inner ends of these I 
could not fellow. A third canal, originating from an oval body with 
brown contents (shell-gland 1), situated on the left side of the middle 
line (ov, Fig. 9), likewise was observed to take the same direction. 
The ovary (not represented in the figure) is situated in front of the 
testis on the right side of the body. The short oviduct terminates 
in a wide uterus, in which only a single egg can be accommodated at 
one time. The egg-shell is somewhat thin, is destitute of the short 
stump present in that of P. integerrimum, but has a rather large 
operculum. 

In each of the two most active specimens of the worm which I 
secured, a Gyrodactylus-like larva, similar to that of P. integerrimum, 
and with eye-spots disposed in the same fashion, had already escaped 
from the shell, and was moving actively within the uterine chamber.” 
The motions seemed to depend entirely on the muscles and the hooks 
of the caudal disc. This had a rounded outline, except posteriorly, 
where there was a square projection bearing the four posterior small 
hooks. The disc measured 0.114 mm. across, and the twelve anterior 








23 According to Zeller (loc. cit., p. 269, note), ‘‘ die Hier bei den jiingsten fortpflanzungsfahigen 
Harnblasenpolystomen durchmachen ihre Entwickelung noch innerhalb des Hierleiters.” Tam 
not sure whether to conclude from this that, as in the present instance, larva and egg-shell are 
extruded separately from the uterus. Iam inclined to believe, however, taking into considera- 
tion the size and advanced state of development of the larva, the absence of cilia, and the thin- 
ness of the egg-shell, that this viviparous method is the normal in P. oblongum. 


5 


66 CONTRIBUTIONS TO AMERICAN HELMINTHOLOGY. 


small hooks were disposed at regular intervals on the margin of the 
rounded part of the disc. There was no trace of suckers. The small 
hooks had already attained their definitive size and form; the two 
large ones, on the other hand, situated considerably further in from 
the margin than in the adult, measured only 0.024 mm. instead 
of 0.15 mm. ‘This difference in length is owing to the shortness 
of the immersed portion, in which, however, the notch is already 
formed. 

It will be seen that in respect of the state of development of the 
large caudal hooks, this larva differs considerably from that of 
P. integerrimum. It is also larger, measuring 0.5 mm. in length, 
instead of 0.3 mm. 


SPHYRANURA OSLERI, nov. gen. et spec. 


I have lately received from my friend Professor Osler, of Mon- 
treal, several specimens of a worm taken from the gills and cavity 
of the mouth of our common Lake-Lizard (Necturus [Menobranchus] 
lateralis, Raf.) These had been preserved for eight years in Goad- 
by’s fluid, and proved comparatively useless for further examination, 
having become quite opaque and black in colour. From some speci- 
mens, in a good state of preservation, mounted by Dr. Osler for 
microscopical examination, and also from his notes and sketches made 
on observation of the fresh specimens, I am able to communicate the 
following. The only specimen of Necturus which I have had the 
opportunity of examining since receiving these did not yield any of 
the worms. 

According to Diesing’s conspectus (Revision der Myzhelminthen), 
the worms ought to fall into his genus Diplectanum. I have not 
access to Wagener’s later descriptions of the two species of this genus. 
It is evident, however, from a study of Van Beneden’s™ and Vogt’s” 
figures and descriptions of D. equans, that this form cannot be re- 
ferred to Diplectanum. It resembles Polystomum, and differs from 
Dactylogyrus and Diplectanum in the following points: (1) The size 
and shape of the egg; (2) the structure of the suckers; (3) the dis- 
position and number of the caudal hooks. It differs from Polystomum 
in the general form, the number of suckers, and the structure of the 





24 Rech. sur les Tremat. marins, p. 122, Pl. XIII. 
2 Zeit fiir wiss. Zool., Suppl. XXX., Taf. XIV. 2, XVI. fF. 
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genital apparatus, and I propose for its reception the generic name 
“Sphyranura,” with the following characters : 
Body depressed, somewhat elongate, expanded posteriorly into a 
caudal lamina, considerably wider than the body, bearing two im- 
mersed acetabula, two large hooks behind these, and sixteen small 
hooks (seven along each side of the lamina, and one in the centre of 
each acetabulum). Mouth ventral anterior, somewhat funnel-shaped, 
intestine with two branches anastomosing posteriorly. Excretory 
pore between the acetabula, two contractile bladders anteriorly. 
Oviparous. Parasitic on the gills and in the mouth of perenni- 
branchiate Amphibia. 


The specific characters in the allied genera are derived chiefly from 
the size, the caudal and genital armature, and the size and shape of 
the eggs. I accordingly note the following as characteristic of this 
species, which I propose to associate with the name of Dr. Osler as 
S. Osleri, n. sp. (Figs. 12, 13, 14.) 

Body 2.6 mm. in length by 0.7 mm. in breadth, narrowed at 
each end, especially where it joins the caudal lamina, which measures 
1 mm. across, and about 0.45 mm. in length. Large hooks 0.2 mm. 
long. Oviduct occupying the interval between the intestinal coeca, 
with numerous eggs; uterus with single mature egg, oval, with 
brownish-yellow shell, 0.364 mm. x 0.247 mm. 

I am not aware that any monogeneous Trematode, with the ex- 
ception of Polystomum integerrimum, has been hitherto found in 
any amphibian; and this seems to be restricted to the tailless forms. 
A careful examination of the gills, mouth-cavity, and urinary bladder 
of both perennibranchiate and caducibranchiate Urodela would pro- 
bably yield interesting results with regard to this family of Trema- 
todes. 

I regard the form under consideration as of great interest in view 
of the frequently asserted” relationship between Dactylogyrus and 
Gyrodactylus on the one hand, and Polystomum on the other, and I 
propose to recur to this after detailing the facts which I have been 
able to elucidate with the material at my disposal. 





26 Von Siebold, Untersuchungen tiber Gyrodactylus. Van Beneden, Animal Parasites, Eng. 
Ed., p. 261. Willemoes-Suhm, Zeit. f. wiss. Zool. XXI. I have not seen this paper. The 
following is from Hofmann und Schwalbe’s Jahresberichte ftir 1872, p. 274: “‘ Hat Zeller den 
Lebenslauf der Thiere vorziiglich aufgeklirt so gebiihrt Willemoes-Suhm die Prioritat der 
Publicirung der Beschreibung der Larve, sowie die Andeutung, dass die Aehnlichkeit derselben 
mit einem Gyrodactylus eine phylogenetische Entwickelung von Polystomwm und Gyrodactylus 
aus einer Stammform wahrscheinlich mache.” 
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The measurements on Fig. 12 are taken from a specimen in which 
the eggs are nearly ripe. The worm somewhat resembles a hammer 
in shape, the body forming the shaft of the hammer and the tail- 
piece the head. This resemblance is greater in the hardly-mature 
specimens, where the oviduct is not dilated with eggs, and the body 
consequently more linear in outline. 

The caudal lamina is considerably wider than the body. It is 
longest at each side, and somewhat shorter in the middle through the ~ 
presence of a posterior notch, which may become considerably deeper, 
dividing the disc into two very well marked halves when the large 
caudal hooks are in vigorous action, owing to the course of the 
muscular bands which are attached especially to the innermost forks 
of these. The suckers resemble in all respects those of Polystomum ; 
the prominent rims do not present the rounded apertures which I 
have noticed above in P. oblongum. The diameter of the suckers 
is 0.27 mm. The large hooks (Fig. 13) differ in form from those of 
Polystomum or of any species of Dactylogyrus; and, in fact, except 
for the impair trabecula present in the latter genus, the hooks of some 
forms of Dactylogyrus and of Polystomum resemble each other more 
closely than they do those under consideration. The attached end of 
the hook is divided into two pieces: one—the longer—a thin, flat, 
somewhat linear splint in the continuation of the axis of the rounded 
body of the hook; the other, thicker, shorter and rounder, standing 
at an angle of 45° from that axis, with two prominences for muscular 
attachment. I observe that the splint-like portion is bent in some 
specimens; this is perhaps due to pressure in mounting. ‘The free 
portion of the hook, just in front of the bend, bears two little curved 
teeth, one rising from the surface of the other, which probably assist 
in securing the attachment of the animal. Similar teeth seem to be 
present on the hooks of Dactylogyrus monenteron, Wagener.” 

T have not been able to elucidate very successfully the structure of 
the smaller hooks. I have only attempted to indicate their position 
in Fig. 12. Even their number remains somewhat doubtful; only 
in one small specimen have I succeeded in making out sixteen. 
They are much less easy to observe in the larger worms; perhaps 
their functional importance diminishes with age, as I am inclined to 
believe of the corresponding structures in Polystomum. Especially 
those lying behind the large hooks seem to be important in the small 


27 Beitrage z. Entwick. d. Hingeweidewiirme, Pl. XIII., Fig. 3. 
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worms, as I find in two specimens the substance of the lamina pro- 
jecting beyond the level of the rest with the base of the hook lodged 
in it. 

Of the marginal hooks, most seem to have a trifurcate base, as 
represented in Fig. 14 (6); in others (a and c), there would seem to be 
a cbitinous ring at the point of attachment similar to those noticed in 
the large hooks of Dactylogyrus by Wagener and V. Linstow.¥ The 
hooks situated in the centre of the suckers (a) appear to be slightly 
different from the others, additional chitinous rings of smaller size 
being present. The hooks measure about 0.025 mm. in length. 

The mouth is situated in the middle of a° somewhat funnel-shaped 
sucker upon the ventral surface of the head. From Dr. Osler’s 
sketch I make out that the pharynx is situated shortly behind the 
mouth, and that the intestinal coeca diverge immediately from this 
to arch into each other (as in some forms of Monostomum) in the 
posterior fourth of the body. 

The following is extracted from Dr. Osler’s notes: 

“‘The water-vascular system is well developed, beginning as a ramifieation 
of vessels about the anterior dise, and uniting to form two vessels, which run 
the whele length of the body, joining below, and opening somewhere between 
the posterior discs. Cilia are to be distinctly seen in the water-vascular sys- 
tem, especially at the junction of the tubes below. At the upper third of the 
body, on a level with the generative orifice, are seen on each side curious 
pulsating organs, which are undoubtedly connected with the water-vascular 
system, the pulsation oecurring about once every minute and a half.” 

From the sketch accompanying this, these contractile bladders 
would seem to resemble in form, position and relative size, those 
represented in Hpibdella Hippoglossi, by Van Beneden.” 

The lebes of the vitellogen cccupy the sides of the body, but do 
not extend ito the caudal lamina, nor further forward than the 
generative aperture. 

This is situated immediately behind the bifurcation of the intes- 
tine. I have only been able to determine its position from the 
cirrus-coronet in the mounted specimens. Dr. Osler, however, saw 
the female aperture quite close to this, leading into a “narrow, 
slightly-curved vagina.” This I have represented in Fig, 13; it is 
probably the unexpanded uterus. 





28 V. Linstow, Trosch. Archiy., 1878. These seem also to be indicated in Zeller’s figure, log, 
€it., Taf. XViI., Fig. 3. 
22 Mémoire sur les Vers Intestinavx, Pl. IL, Fig. 2. 
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The structure of the cirrus-coronet is difficult to ascertain on ac- 
count of the semi-opacity of my mounted specimens. The pieces do 
not seem to be more than eight in number; they converge anteriorly 
where they are narrow and pointed; posteriorly they are wider, 
with somewhat arrow-head shaped ends, which fit into the terminal 
bulbous portion of the vas deferens. I have been unable to follow 
the rest of this tube, or to find any trace of the testes. 

Sphyranura resembles P. oblongum and the precocious gill-cavity 
stage of P. integerrimum, in possessing only one complete shell- 
invested egg in the uterus at one time. This is very large (v. 
supra) in relation to the size of the worm, being considerably larger 
than the eggs of either P. integerrimum or P. oblongum. It con- 
sequently forms a noticeable feature in the worms possessing it, and 
is readily detectable with the naked eye. Numerous other eggs 
may be seen in the oviduct formed of the ovarian ova with the in- 
vesting foodyolk-balls, and by mutual compression assuming various 
forms. What I suppose to be the ovary is represented in the figure 
to the right hand of the base of the muscular tube. I cannot find 
any trace of shell-gland, transverse vitello-duct, or of a vagma. All 
of these would undoubtedly be easily seen in fresh or well preserved 
specimens. 

T regard the genera Gyrodactylus, Dactylogyrus, Sphyranura and 
Polystomum, as forming a very natural assemblage. All probably 
live on the blood of their hosts, being found in positions where there 
is a more or less close superficial vascular plexus; all possess a caudal 
dise armed with fourteen to sixteen small and two (rarely more) 
large hooks, which enable the fish-parasites to secure themselves 
firmly to the gill-filaments of their hosts. Those which possess 
suckers formed around the smaller hooks are found attached to 
smoother surfaces (mucous membrane of mouth and urinary bladder), 
where the small hooks alone would have little purchase; even these 
forms, however, pass through a suckerless stage in which they inhabit 
the anterior respiratory part of the intestinal tract.” The resem- 
blance of the Polystomum-larva to Gyrodactylus is very striking, so 
that if any phylogenetic speculations may be made from the obser- 
vation of the ontogeny of an animal, the assumption is surely justi- 





80It must be remembered that the mucous membrane. covering the hyoid arches of many 
Chelonia has still a high respixatory significance. Vide Agassiz: Contrib. Nat. Hist, U.S. 
Vol. I., Pt. ti,, pp. 271-284. 
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fied that Polystomum is descended from a Gyrodactylus-like ancestral 
form. The suckers of Polystomum are not developed simultaneously, 
and Sphyranura is a transition form, where the formation of these is 
restricted to one pair. 

The consideration of the probable relationships of the hosts of 
these forms lends additional authority to such a conclusion. If the 
piscine ancestors of Amphibia had Gyrodactylus-like gill-parasites, 
these would probably be transmitted to their descendants, and we 
should not be surprised that among the oldest representatives of 
these, two (the Frog-larva and Necturus) should possess such. The 
texture of the gills in Necturus might account for the change in the 
caudal armature. The loss of the gills in the Frog is necessarily 
accompanied by a change of habitaculum on the part of the parasite; 
and it is not surprising that the emigrating worms should have pros- 
pered so well in a locality where so many favourable conditions 
obtain as in the urinary bladder of the same host. That some 
Chelonia are the only reptiles in which parasites belonging to the 
same series have been found is probably to be accounted for by their 
aquatic habits. 

Dactylogyrus may be regarded as a divergent form marked by its 
peculiar genital armature, the shape of the eggs, and the arrange- 
ment of the caudal hooks. In all of these points the three other 
genera approach each other more closely, and as Gyrodactylus is 
evidently nearer the stem-form than the others, all might be received 
into Van Beneden’s family “‘ Gyrodactylida.”* | 





CESTODES. 


TAENIA DISPAR. Goeze. 

I have to record another habitaculum for this worm. The speci- 
men of Rana halecina above referred to (p. 6), expelled several ripe 
proglottides which seem to be much smaller than usual, as will be 
seen from the measurements given below. In the intestine of the 
frog were found several chains about an inch and a half in length, 
and also many scolices and immature chains of different lengths. 
Many more worms in the two latter conditions were also found in 
the body cavity between the viscera; whether these become mature 
in this position J am unable to say—they certainly frequently occur 
here. 


41 Recherches sur les Trematodes marins, Van Ben. and Hesse, p, 121, 
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The head does not measure more than 0.5 mm. across in any of 
my preserved specimens, nor in fact does any part of the chain. In 
life it is very variable in form, and bears a distinct unarmed rostellum, 
which is frequently completed retracted, so as to escape notice, but 
acts much like a fifth sucker. This is merely indicated in Van 
Beneden’s figure,*? and its existence is negatived in Diesing’s and 
Dujardin’s descriptions. 

The only ripe proglottides observed were mostly of the form repre- 
sented in Fig. 15, and measured 0.4 x 0.16 mm. Instead of containing 
a series of capsules in pairs with their contained embryos, two or 
three capsules at most were observed, with six or seven embryos 
altogether. ‘These measured 0.027 x 0.018 mm. 


NEMATODES. 


ASCARIS ADUNCA. Rud. 

A statement occurred in the ‘American Naturalist” in the course 
of last year, as to the prevalence of an Ascaris in the intestine of the 
American Shad—Alosa sapidissima, Storer. This was probably A. 
adunea, R. I have several specimens taken in last winter from 
Portland fish, which undoubtedly belong to this species. 

The only other reference to a round worm from the American 
Shad of which I am aware is by Dr. Leidy, who records*® Agamonema 
capsularia (?), Diesing, as free in the intestines. This, in spite of the 
“undivided lip,” is probably the young of A. adunca, the “ obtusely 
conical, minutely mucronate tail,” arguing for this. Molin™ describes 
““Nematoideum Alausz” also with mucronate tail, but with a four- 
papillate mouth from the European Shad, but considers that the 
absence of lips forbids its reference to A. adunca. The metamorphoses 
of the mouth-parts in Ascaris are still insufficiently known, but what 
has been already established * does not exclude the possibility of both 
of the above larval forms belonging to A. adunca. 


FILARIA TRIAENUCHA, 2. Sp. 
A single female specimen of a worm belonging to the genus Filaria 
was found in the upper part of the proventriculus of each of the 





82 Mem. sur les Vers Intest., Pl. XXII., Fig. 4. 
88 Proc, Ac. Sci. Phil., VIII, p. 55. 

34 Sitz. d. k. Akad. Wien., XXXVIII., p. 31. 
%5 Schneider Monog. der Nemat., p. 294. 
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Bitterns above referred to, along with a single male of Ascaris 
microcephala, Rud. (?) in one of these; and although closely related to 
two species (F. laticeps, R., and F. tridentata, V: Linstow®) which 
have been described from Falco lagopus on the one hand, and from 
Colymbus arcticus and Larus ridibundus on the other, it does not 
appear to resemble any of the numerous Filariz described from 
Ciconiz, except perhaps F. alata. 

I hope I may shortly have an opportunity of examining the dis- 
position of the prz- and post- anal papille in the male, a character 
of essential systematic value in this genus ; in the meantime, however, 
I record the following points which seem to distinguish it from the 
above mentioned forms : 

Densely striated. Length 10 mm.; greatest breadth, 0.48 mm. A 
cervical fascia or frill, the tops of the lateral loops of which are 
0.18 mm. from the anterior end, and which extends 0.405 mm. back- 
wards on the neck. The root of the cervical papilla (or trifurcate 
spine) is 0.06 mm. from the end of the frill. The trident measures 
from the root to the end of the median fork 0.06 mm. The eggs 
measure 0.027 mm. x0.018 mm. The tail is terminated by a short 
rounded conical projection. 

A comparison of Fig. 16 with the figures of Schneider” and V. 
Linstow, will show how it differs from the similar structures repre- 
sented there, the teeth of the trident being much longer and narrower 
in proportion to the body. The uterus was packed full of eggs, so 
that its walls were extended in every direction, occupying almost the 
whole of the body cavity. 


ANCYRACANTHUS CYSTIDICOLA (Schn.) AR. 

I find this worm very commonly present in considerable numbers 
in the swim-bladder of Salmo siscowet, Ag. The males are, how- 
ever, usually about twice (19-22 mm.) the length recorded by 
Schneider, while the females measure 30-33 mm. ‘The two teeth 
(Fig. 17) which are doubtfully ascribed to the head by Schneider are 
quite evident in my specimens, and are continuous with two longi- 
tudinal ridges in the esophagus. It is somewhat difficult, on account 
of the coiled up tail, to get a satisfactory view of the papille in the 
male, but there seemed to be five pairs of these behind the anus. | 
The eggs measure 0.04 x 0.02 mm. 


86 Trosch. Archiv., 1877, pp. 10 and 175. 
37 Loc. cit., Taf. VI., Fig. 3. 
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ANCYRACANTHUS SERRATUS, 2. Sp. 

A single female specimen of a worm closely allied to the above 
was obtained from the auricle of the heart of Coregonus albus, Le S. 
Tt only measures 11 mm., and differs from A. cystidicola in the mouth- 
armature. Instead of having only the two teeth of that species, there 
are a series of smaller ones disposed, as represented in Fig. 18, round 
the anterior end. The eggs in this specimen were not mature, but 
the genital organs were observed to be arranged as in the above 
species. The structure of the cesophagus is sufficient to place the 
worm in this genus, and I propose provisionally for it the specific 
name ‘‘serratus.” 


Toronto, December, 1878. 
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EXPLANATION OF THE FIGURES. 


PLATE I. 


1.—Distomum heterostomum, Rud. (?); vi, vitellogen ; sch, ‘‘ schluck- 
ceffnung ;” ¢, testes. 

2.—End of an intestinal coecum of the same. 

3.—D. asperum, n. sp.; ga, genital aperture; vo, the ovary; tv, 
transverse vitello-duct. 

4,—Head of same; the characteristic disposition of the hooks is best 
represented on the right side. 

5—An isolated body-spine of the same. 

6.—D. reticulatum, n. sp.; the ventral sucker (vs) is flattened ; w, the 
uterus ; lv, the ventral; Jvd, the dorsal longitudinal vitello- 
duct ; ¢é, the testicular tubes. 

7.—Surface view of intestinal epithelium of D. variegatum, Rud. 

8.—Caudal sucker of Octobothrium sagittatum, F. 8. Leuck. (?). 

9.—Polystomum oblongum, n. sp.; 1, larva; ck, cirrus-coronet; va, 

vaginae ; ov, shell-gland (?). 

10.—Large caudal hook of the same. 

11.—Small caudal hook of the same. 

12.—Sphyranura Osleri, n. sp.; ov, eggs. 

13.—Large caudal hook of same. 

14,—Small caudal hook of same. 

15.—Proglottis of Taenia dispar, Goeze. 

16.—Cervical papilla of Filaria triaenucha, n. sp. 

17.—Head of Ancyracanthus cystidicola, Schn. 

18.—Head of A. serratus, n. sp. 


PLATE II. 


19.—Octobothrium sagittatum, F. 8. Leuck. (?); ga, genital aperture ; 
0, amature ovum; ov, the ovary; vd, vas deferens. 

20.—Anterior end of same to show shape of mouth, anterior suckers 
and pharynx. 

21.—-Genital sucker of same; a, superficial; 6, deeper view. 

22,—Mature ovum. 


[ 76 ] 


SV A Crayne A 


CANADENSIUM. 





1—6, 
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1. In Cicero, Phil. IL., c. xxxi., are the following words, of which I 
have never seen any interpretation that I believe to be correct : 

*‘O hominem nequam! quid enim aliud dicam? magis proprie nihil possum 
dicere.”” 

The ordinary acceptation of nihil possum dicere is, ‘I can give no 
name magis proprie than neguam.” I am inclined to think that it 
should be—“T can call thee magis proprie ‘thou nothing.’” Cicero, 
when he said neqguam, had not reached the limit of revilement, for he 
might have said nequissimum. I would translate the whole passage 
thus : “ O good for nothing man! for what else am I tocall thee? Yes! 
T can give thee a name more peculiarly thy own—‘ thou nothing.’” It 
is remarkable that we have in Horace (Sat. II., vii., 100) these words— 
nequam and nid—in juxtaposition, in a similar sense : 

Nequam e¢ cessator Davus; at ipse 
Subtilis veterum judex et callidus audis: 
Nil ego, si ducor libo fumante. 

We find other examples of this use of the word ni/ (or the equiva- 
lent nihil) in Cicero—e. gr., Hpist. Famil. vii. 27, te nihil esse cognos- 
ceres, and in Divin. Verr. 14, nihil fweris and 15, nihil est, nihil 
potest. Similarly oddcy is used in Greek, e. gr., Eurip., Orest. 718) 
& mdny yovatxos odvexa otpartnharety TAX ob02y, x. T. 2. 

2. In the Ephemeris Lpigraphica, 1877, Vol. III., pp. 113-155, are 
the Additamenta by Prof. Hiibner to the Inscriptions of Britain as 
given by him in the 7th volume of the “Corpus Inscriptionum 
Latinarum.” They have been chiefly supplied by Mr. W. Thompson 
Watkin. Among the remarks given there is the following: “Ad n. 
906. In C. A. latere custodem armorum Buechelerus coniecit pro- 
babiliter. Titulus igitur ita legendus videtur esse: d(is) M(anibus, 
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Gemell. c(ustodis) a(rmorwm) Flavius) Hilario s(ecundus) h(eres) 
F(aciendum) c(uravit). 

The stone is figured in Lapidarium Septentrionale, n, 446. It is 
expanded thus, and the following remarks are given : : 


“DM Diis Manibus 
- GEMELLI:C:A: Gemelli carissimo amico (?) 
FL: HILARIO:S:H:FC: Flavius Hilario secundus heres faciendum 
curavit. 


‘This inscription has been variously expanded. For the reading here given 
the editor is indebted to Professor Henzen, who in a private communication 
says: ‘Second heirs occur very frequently in military inscriptions ; and though 
our inscription does not belong to a soldier, 1t must have belonged to a person 
attached to the camp. Therefore I have little doubt about my explanation.’ 
The only remaining difficulty belonging to the inscription is the expansion of 
C. A. at the end of the second line. Professor Hiibner thinks that the letters 
‘indicate a military charge.’ Dr. McCaul proposes to read the line ‘ Gemelli 
custodis armorum.’” 


In the Canadian Journal, Vol. XII., p. 122 (to which the learned 
editor of the Lapidarium Septentrionale refers), the following are the 
terms of the article on this inscription, in the Review of Dr. Bruce’s 
Roman Wall, 3rd Edition : 

“Tn consequence of the incorrect representations of the inscription that have hitherto been 
given, the last two letters of the word Gemellica being separated from the rest, and a full stop 
after each, great has been the perplexity of those who have attempted to read it, and various 
the interpretations that have been given of it. Gemellica, it must be confessed, 1s a name 
which we have not previously met with. Diis Manibus. Gemellica Flavio Hilario sepulchrum 
hoe fiert curavit. To the divine manes. Gemellica to Flavius Hilarius caused this sepulchre to 
be erected.’ : A 

“Tf the reading Glemellica be assumed as correct, I would read the inscrip_ 
tion thus: ‘ Diis Manibus. Gemellica. Flavius Hilario secundus heres faciendum 
curavit.’ Gemellica may be in the nominative, or may stand for Gemellice. 
Hilario is a name that occurs more frequently than Hilarius, and secundus 
heres is not uncommon. See Orelli, nn. 3416, 3481. The head, however, 
which is carved below the inscription seems to be rather that of a man with a 
beard, than of a woman with a head-dress. Hence I would suggest, instead 
of Gemellica, GEMELLI* C- A., 2.¢., Gemelli custodis armorum; and this I 
regard as the most probable rendering.” 


It appears, then, that the interpretation of C. A. was originally 
given in the Canadian Journal in 1868. 

3. The remark immediately following this in the Ephemeris Epigra 
plica, 1877, is: “Ad n. 914. V. 6 ad Solvam Norici oppidum 
rettulit Buechelerus in censura, recte puto. Itaque solvendum 
Mar(t) Coc(idio) m(iltes) leg(ionis) II Aug(uste) c(enturia) Sane- 
tana c(enturia) Secundini d(omo) Sol(venses) e. q. s. 
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The stone is figured in the Lapidariwm Septentrionale. It is 
expanded thus, and the following remarks are given : 


“MARTI COC M 
LEG - Il AVG 
> SANCTIANA 
> SECVNDINI 
D-:-SOL:SVB CV 
RA + ALIANI C (2) 
CVRA : OPPIVS 
FELIX OPTIO 
Marti Cocidio milites 
legionis secunde August 
Centuria Sanctiana 
centuria Secundini 
Deo (?) Solverunt (?) sub cu 
ra Adliani centurionis (?) 
curavit Oppius 
Felix optio 

“The inscription presents some difficulties. The meaning seems to be this— 
the altar was dedicated to Mars Cocidius; the dedicators were some soldiers 
belonging to two centuries of the second legion, the century Sanctiana, and the 
century of Secundinus; the party being at the time under the command of the 
centurion Ailanus; Oppius Felix, the optio, took charge of its erection. 

‘‘The editor has in vain sought for some authority for the expansion of the 
letters D*SOL-inthe fifth line. Noneistobefound. The Rev. John Hodgson 
reads de solo ; such an expression is often used as to a building, but is inappli- 
cable to an altar. Professor Hiibner suggests, though very doubtfully, dato 
solo. Mr. Clayton proposes deo or deis solverunt.” 


The letters D - SOL, doubtless, present very considerable difficulty. I 
have never met with them before. Various expansions have suggested 
themselves to my mind, the best of. which I regard the following :— 
D[evoti] SOL[i]. With this view we may compare the inscription 
in Lersch, C. Museum, n. 14, Bonn, or Steiner, Cod. Imscrip. Rom. 
Danubii et Rheni, n. 1268: 

IN:H°D-D: PRO 

SALVTE - IMP - SEVERI 

ALEXANDIRI : AVG - DEO 

APOLLINI : DYS-PRO-LV:S 

OLQ : DE > MILITES - LEG - 

XOX 2 Vi VPP EMRE) CVs At 

AGENT: T- F -APRI 

COMMODIAN -e°q°‘s° 
t.e., In honorem domus Divine, pro salute Imperatoris Severt Alex: 
andri Augusti, Deo Apollim, Dis proptius Lune Solique devoti malites 
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Jegionis tricesime Ulpie Victricis, sub cura agentium Titi Flav Apri 
Commodiani. 

4, Inthe Zphemeris Epigraphica, 1877, Vol. Til, pp. 132, 133, the 
following account is given of two inscriptions, on which I offered 
some observations in the Canadian Journal, Vol. XIV., p. 544: 


*¢Legendum igitur Victorize Augg. Alfeno Senecion[e] co(n) s(ulari) felix ala 
[prima] As(turum). Senecioné pro casu sexto fortasse positum est barbare. 
Manifestum est, alam ipsam felicem dictam lapidem dedicavisse (ut infra 
in n. 100 hujus additamenti); sed quid M et PRA littere significent, que iam 
non possunt coniungi cum reliquis, ignoro; nisi fuit M(arciano) pra(efecto). 
Expectamus cognomina ale imperatoria, veluti Antoniniane. Ceterum in altero 
textus exemplo omnino desunt. Observa Genios, non Victorias, in lateribus. 
Hee mecum communicavit W. Th. Watkin. 


In the Journal of the Archeological Institute, 1878, Vol. XX XIV., 
p- 144, Mr. W. Thomson Watkin writes thus, having given an ac- 
count of the copy of the inscription in the Ashmolean Museum : 


“<Tn any case the correct reading of the stone is established, showing that the 
word Felix, instead of being a proper name, is used in the same sense as in the 
inscription lately found at Cilurnum.” 

The inscription lately found at Cilurnum is thus given by Hiibner, in n. 160 
of the Additamenta< 

(S)ALVIS AVGG 
(F)ELIX - ALA : II ‘ ASTVR 
A 
VIRTVS 
AVGG ° 


Bruce lapid. append., p. 472, n. 943, qui annotat alteram G in vocabulo AVGG 
utroque loco eradi ceptam esse. Idem accidit vecabulo[Antoninian]a. Brucius 
non sine probabilitate propter titulum, n. 585, in quo Antoninianze cognomen 
item erasum est, cogitavit de Hlagabalo et Alexandro Augustis. Alam II. 
Asturum Cilurni in castris fuisse ad quintum usque seeculum notum est. 


The stone is figured in the Lapidarium Septentrionale, n. 943, and 
the following expansions and remarks are there given : 


‘*Salvis Augustis 
felix ala secunda Asturum 
Antoniniana (?) 
Virtus 
Augustorum.” 


“‘The inscription is different from any that we have previously met with. 
The evident meaning of it is, ‘So long as the Emperors are safe the second ala 
of Asturians will be happy.’ A reference to the inscription, n. 12i, leads us 
to suppose that the Emperors to whom this flattering compliment was paid were 
Hlagabalus and Severus Alexander. Very soon after this inscription was carved 
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Elagabalus was slain by the infuriated soldiery at Rome, and the second ala of 
Asturians, at Cilurnum, sympathizing with them, erased, though not entirely, 
the second G at the end of the first line, and that at the end of the inscription 
(VIRTVS AVGG) in the hands of the standard-bearer, as well as the whole of 
the third line of the principal inscription, which was probably an epithet which 
the ala had been permitted to assume, by favour of the unfortunate Emperor 
when he was a popular idol.” 


T now subjoin the remarks which appeared in the Journal in 1873: 


‘The inscription, given by Orelli,* n. 864, confirms Dr. Bruce’s view of the 
meaning: —SAABQ KOMMOAQ SHAIS SAYSTEINA, 7. e., Salvo Commodo 
felix Faustina, but his reference of AVGG to Elagabalus and Severus Alexander 
is certainly incorrect. So far as we are aware, there is no example of the 
application of the term Avgusti to those two Emperors. Nor is there any 
evidence that they were united under that name. ‘To us it seems highly pro- 
bable that the two Augusti were Caracalla and Geta, that the date is A.D. 211, 
after the death of Severus, and that the second G was erased after the murder 
of Geta, in A.D. 212. But the most interesting result of this discovery is, that. 
the inscription throws light on another which unfortunately is lost. It is given 
from Horsley, in the Lapidarium Septentrionale, n. 27, and in Britanno-Roman 


Inscriptions, p. 133: 
““VICTORIAE 


* * GGALFE 
NS SENECIO 
N COS FELIX 
ALA I ASTO 
[RV]M ; PRA 
‘Of the true reading of the main part of the inscription there can be but 
little doubt. It is—Victorie Augustorwm Alfenus Senecio Vir Olarissimus 
Consularis Felix Ala prima Astorum. ALA has been regarded as standing for 
ALAH, the letters RVM as the final three of Astorwm for Asturum, and PRA 
as the first three of Prefectus. Thus Felix was regarded as Prefect of the first 
Ala of Asturians. With others we have accepted this view, but it has always 
appeared strange to us that Felix had neither prenomen nor nomen. Now it 
seems most probable that Felix is used as it is in n. 943, and Baxter’s reading, 
ALFENO SENECIONE, is not so unlikely. What the letters at the side were 
that were crowded out can scarcely be conjectured with probability; they may 
have been something like Curam Agente, or Curante Preefecto.” + 
I believe the A V GG of the two inscriptions to be the same—Severus 
and Caracalla (or Caracalla and Geta)—and that the date of these in- 
scriptions was A.D. 209—hbefore Geta was declared Augustus, on the 


hews reaching the army in Britain, that although the expedition into 





* See also Eckhel, viii. 11. 

+ There is a strange mistake relative to this Prefect in Dr. Bruce’s General Index to the 
Lapidarium Septentrionale: “ Alfenius Senicio, Prefect of the Ala Prima Asturum, 31; his titles 
on other inscriptions, 31.” 
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Caledonia was attended with great difficulties, yet the Emperors were 
safe—or A.D, 211. 

5, In the Ephemeris Epigraphica, 1877, Vol. III., pp. 161-163 
and 203, 204, there are Additamenta to Prof. Mommsen’s article on 
Tesseree Gladiatoric, in Vol.I.of the Corpus Inscriptionum Latinarum. 
From these it appears that there are now* known to exist six examples 
of the word spectavit in full, viz. : 


(1) DIOCLES (2) PHILOMVSVS PERELI 
VECILI SPECTAVIT 
SPECTAVIT 
A:D:V-K> FEBR. 

(3) PROTEMVS FALERI (4) GENTI-PACONI:T:-S. 

SPECTAVIT SPECTAVIT 
NS: 
(5) MENOPIL: ABI: L:‘S° (6) PAMPHIL - SOCIORW 
SPECTAVIT SPECTAVIT 


C* VAL: M>° HER. ~ 
z.¢., (1) Diocles, Vecili (servus), spectavit, a(nte) d(iem) q(uintum) 
K(alendas) F(ebruarias). (2) Philomusus Perelt (servus), spectavit. 
(3) Protemus Faleri (servus), spectavit, N(onis) S(eatilibus) or 
 S(eptembribus). (4) Genti(us) Pacon Titi) S(ervus), spectavit. 
(5) Menopil(us) Abi L(ucii) S(ervus) spectavit C(aio) Val(erio) 
M(axrco) Her(ennio) (Consulibus) ve, A.V.C. 661=92 B.C. (6) 
Pamphil(us) Sociorum (servus) spectavit. In 1863, the most ancient 
then known was of the date 85 B.C. The only real difficulty is in 
SP, which has been expanded by spectatus, spectator or spectavit, to 
which we should now, perhaps, add spectat, or we may regard spectat 
as an abbreviation of spectator —spectator | fuit] being believed to be 
= spectavit. In the volume of the Canadian Journal for that year, 
there is an article by me on the subject. From that article I subjoin 
extracts, as I cannot but regard the suggestion given there as more 
probable than any other explanation that I have seen, even including 
that offered by Prof. Mommsen, and stated at the close of the article 
in the Lphemeris Epigraphica, Vol. III., p. 163: 

‘*In mentem venit Momseno (mihique visum est probari posse) gladiatores 
rude donatos fortasse transiisse ex arena in carcerem, spectandique ius adeptos 
esse ibi, ubi antea spectabantur. Hius iuris initium memorize tradi potuit 
veluti honesta missio quedam in tesseris gladiatoriis. Horatii versus sane 
non obstat huic opinioni.” 


* In 1863 there were only two (doubtful) specimens of tesseree giving the word spectavit. 


6 
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The extracts from my article are: 


‘The sense in which this expansion (spectatus) was generally* understood, 
was, that the gladiator to whom the tessera was given was ‘tried,’ ‘approved,’ 
and allowed to retire on the specified day of the month in the year indicated 
by the specified consuls. In support of this interpretation the well-known 
verses were cited: ‘ 

; ‘Spectatum satis, et donatum jam rude queeris 

Mecenas, iterwm antiquo me includere tudo.’ s 
Morcelli, De Stilo, 1. p. 412, suggested, instead of spectatus, spectavit, + on the 
authority of an inscription given by Tomasini and Fabretti, in which that word 
appeared on a tessera, in eatenso, scil. PILOMVSVS - PERELI : SPECTAVIT. 
The sense in which he understood the word, was, ‘was a spectator,’ ‘took his 
seat amongst the citizens and looked on.’ He believed that these tessere were 
‘given to gladiators who had received not only the rudis, but hberty, and that 
they entitled those who had received them to sit amongst the citizens. The 
inscriptions would thus be regarded as stating the date of the first occasion on 
which such gladiators availed themselves of the privilege conferred by the pre- 
sentation of the fessere. Another expansion, spectaculwm, has been proposed. 
by Gori, Jnscrip. 1. 74, but I am unable to conjecture in what sense he under- 
stood it. Morcelli, who notices this expansion, dismisses the reading with the 
expressive phrase—quod miror. . . . Wemay now assume that the first 
two syllables of the word are SPECTAT, on the authority of the following 
inscription, on an unquestionably genuine ¢essera, published for the first time 
by Mommsen, || p. 201: 





* Thus Reinesius, Syniag. p. 372, remarks: ‘‘ Fulvius Ursinus putabat significari videri, 
quo anno seu consulatu, mense ac die gladiator spectatus, diu multumque in arte versatus, rude sit 
ac tessera eburnea donatus, quibus solutum se paleestree atque arene legibus athletam ostenderet.” 
Amati, Giornale Arcad. 1826, explains spectatus thus: ‘‘ Le pieciole taglie quadrilatere di avorto 
or di osso erano visibili documenti di morte pe resst gladiatori ad altri recata, e almeno di sangui- 
nosa vittoria ottenuta con atterrar Vavversario.” Tomasini, De tesseris, makes the astonishing 
statement: ‘‘ Hrat autem rudis tessera quedam eburned, cui nomen gladiatoris cetate emeritt 
inscribebatur quam qut accipiebat, is ab omni pugnandi necessitate extmebatur.” It is scarcely 
necessary to remark relative to this view, that there is no authority for the notion that the rudis 
was a tessera. 


+ Ursatus, De Notis Romanorwm, remarks: “SP. Spectatus, Pignorius, qui, De Servis, scribit 
hance notam que doctos viros hucusque torsit, nihil aliud ‘Sianificare, quam, spectavit, ut detur 
intelligere, conductos fuisse aliquos, veluti ab editore, gladiatores insignes, rude olim donatos, 
spectandi gratia, non pugnandt.’” Pitiscus, Lexicon, in tessera, Facciolati, Lewicon, in Specto, 
and Orelli, n, 2561, adopt the view of Morcelli. Henzen, n. 6162, seems to pre er spectatus. Zell, 
Delectus, p. 60, reads spectandus. 


t Muratori, Nov. Thes. p. Dext. n. 2, explains SP. as meaning that the person named informed 
the people that he had given or intended giving a spectaculum. 


|| The account of this is so interesting that I give the words: ‘‘Sero repert in libro ms. 
Lanthelmi Romiew Arelatensis scripto a. 1574, servatoque hodie Lugduni Bat. inter Voss Germ. 
Gall. Q.1. Legitur ibi f. 88 sic; Ores ie commence icy a fere mention des Epitaphes d’ Arles —— 
—— et en premier lieu ie veux reciter l’escrit memorable, qui se list clairement en une piece 
d'ivoire ou plustot de corne de cerf, que i’ay, quia esté nouvellement trouvée icy a la poincte 
au bord du Rosne, la quelle est si menue et estroicte, qu’elle n’ est pas plus longne, ne plus large, 
que la moytie du petit doigt de ma main, etant percée a l’un des bouts: ou est faite mention de 
Ciceron, et de Caius Antonius,” 
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MENSE : FEBR -M-:TVL°C: ANT: COS: ANCHIAL : SIRTI-L-S- 
SPECTAT - NVM. 

From this it appears that of the two expansions spectatus is the more probable ; 
but even it is not satisfactory, and Mommsen with good reason calls it in ques- 
tion. He objects that the words of Horace by no means prove that spectatus 
was the proper or ordinary term for expressing the fact that a gladiator had 
fought.* Pugnavit, he believes, would be much more clear and suitable than 
spectatus est. He also notices the inconsistency of the days named on the 
tessere with the days which we know were fixed for the Judi gladiatorii at Rome, 
viz., a.d. xiii, xii. xi. x. k. Apr. To these objections I would add, that there is 
no notice, so far as I am aware, in any ancient author, of tessere gladiatorie. + 
The designation is a modern invention, accepted and used by those archzxolo- 
gists who read SP as spectatus, with reference to gladiators. . . . Whenl 
first examined the inscriptions on the fessere consulares, I had seen only those 
containing the names of slaves, and was inclined to conjecture that they might 
have been given to persons of that class as testimonials of approved character. 
Thus Terence, Adelphi, v. 6, 5, is mihi profecto est servos spectatus satis. On 
re-examination of the subject two or three years ago, I found the names of 
freemen also; and observing the frequent mention of the Calends, Nones and 
Ides, I was led to think that the fessere were in some way connected with 
money. Hence I conjectured that the word was SPECTATOR, in the sense 
‘examiner of money ;” and now, perceiving that this conjecture derives sup- 
port from SPECTAT - NVM: (i. e., as I read it, spectator numorum or numu- 
larius) = in the recently published Arles inscription, I submit this reading as 
more probable than any of which I am aware. 

“Of the use of specto and its derivatives in this sense, the following passage 
affords sufficient evidence: Hx omni pecuria certis nominibus deductiones fieri 
solebant, primum pro spectatione, &e. Cicero, Verr. v.78; Cape hoc, sis. Quin 
das? Numi sexcenti heic erunt Probi, numerati; fac sit mulier libera, Atque 
huc continuo adduce. Jam faxo heic erit. Non, hercle, quoi nunc hoc dem 
spectandum, scio. Plautus, Perse, ili. 3; Quum me ipsum noris, quam elegans 





* The sense in which the word was understood by the greater number of those who received 
it, conveyed more than this, as I have elsewhere stated Mommsen’s objection, however, as to 
the application of spectatus to gladiators is valid in whatever sense the term was taken. Indeed 
TI do not recollect any passage in a Latin author, besides that cited from Horace, in which spec- 
tatus is used with a reference, direct or indirect, to gladiators. 


+ This designation is used by Maffei, Fabretti, Orsato, Marini, &c. And yet the phrase is, as 
I have remarked, unsanctioned by ancient authority. There is no passage with which I am 
acquainted that mentions any such object as a tessera given as a reward, unless the words 
tabulam illico misit in Suetonius, Claudius, c. 21, be taken in this sense, as Morcelli interprets 
them. His explanation, however, is, in my judgment, very unsatisfactory. He seems to have 
forgotten the statement in Dio Cassius, lx. 13, relative to the usage of Claudius at these shows: 
Knpvie piv thkaxvora éypnro, Ta O& On TAEIw éG Cavidac ypapwy diEdHAoV; *-¢.; 
Preconibus rarissime usus est ac pleraque tabulis inscripta significavit. 

t The nwmularvi did more than tell whether coin was good or base. They seem to have been 
like ourmoney brokers. Their occupation and position were below those of argentarzi. In the 
Theodosian Code, xvi. 4, 5, sevri and numularii are classed together. 
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Jormarum spectator siem. Terence, Hunuch, iii. 6, on which Donatus remarks : 
‘ Spectator, probator, ut pecunic spectatores dicuntur ;’ Adcipe: heic sunt quinque 
argenti lecte numerate mine. Plautus, Pseudol, iv. 7,50; Lectum’st: conveniet 
numerus quantum debui. Terence, Phormio, i. 2, 3, on which Donatus remarks: 
*Spectatione lectum est’ Veri speciem calles, ne qua subcerato mendosum tinniat 
auro? Persius, v. 105, on which Kcenig remarks : ‘ Sumptwm hoc ab illo hominum 
genere, quorum erat probare numos, quique spectatores vel docimaste vocabantur.’ 
In later times, the provers of gold were called spectatores, as we know from 
Symmachus, Hpist. iv. 56: Nullo jam provincialis auri incremento trutinam 
Spectator inclinat. In none of our English works on archeology is there any 
explanation of either of these terms—spectatio or spectator—but the necessity 
for employing persons skilled in distinguishing base from good coin, and the 
origin of this spectatio, are well pointed out in an article by Dr. Schmitz, on 
Moneta, in Smith’s ‘ Dictionary of Greek and Roman Antiquities :’ 

«* As long as the Republic herself used pure silver and gold, bad money does not seem to 
have been coined by any one; but when, in 90 B.C., the tribune Livius Drusus suggested the 
expediency of mixing the silver which was to be coined with one-eighth of copper, a temptation 
to forgery was given to the people, and it appears henceforth to have occurred frequently. As 
early as the year 86 B.C. forgery of money was carried on to such an extent that no one was 
sure whether the money he possessed was genuine or false, and the pretor M. Marius Grati- 
dianus saw the necessity of interfering. (Cic. De Off iii. 20.) He is said to have discovered a 
means of testing money and of distinguishing the good from the bad denarii. (Plin. H. N. 
xxxiii. 46.) In what this means consisted is not clear; but some method of examining silver 
coins must have been known to the Romans long before this time. (Liv. xxxii. 2).’ 

‘‘Dr. Schmitz’s interpretation of the passage in Pliny’s Natural History 
seems to me very doubtful. The words are—‘ Miscuit denario triumvir Antonius 
ferrum. Miscentur era false monete. Alii e pondere subtrahunt, quum sit 
justuin lauxiv e libris signari. Igitur ars facta denarios probare, tam jucunda 
lege plebi, ut Mario Gratidiano vicatim totas statuas dicaverit. Ars facta dena- 
rios probare do not appear to me to signify ‘a means of testing money and of 
distinguishing the good from the bad denarii was discovered,’ for that cannot 
have been done lege, ‘by a law;’ but rather ‘the testing of denarii was made 
an art, became a recognized occupation,’ @. ¢., the law of Gratidianus provided 
for the appointment or recognition of a certain class, whose business it was to 
distinguish good and base denarii. . . . 

“<T¢ seems not improbable, then, that these pee were carried, or, it may 
be, hung round the neck, by those who acted as spectatores, as badges indicative 
of their occupation, and that the inscription showed that they were authorized 
to act as such, having been approved on the stated days, or in the stated months. 
Thus the frequency of the occurrence of the Calends, Nones and Ides seems to 
be satisfactorily accounted for; for these were, as is well known, the settling 
days, the principal times for money transactions. But a question presents 
itself—which may also be asked if we accept the old reading spectatus with 
reference to gladiators—why the days are stated on those ¢esserw which were found 
at or near the city, whilst the three examples of the month alone are on those 
found in other places, viz., Parma, Modena and Arles? Mommsen is of opinion 
that perhaps we should take in these instances the month as used for the Calends 
of the month—‘fortasse intelligende sunt ipse kalende in tesseris his nescio quo- 
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modo precipuc.’ Another explanation of this distinction may be given by sup- 
posing that these badges or certificates were issued in Rome on any day of the 
month on which they were applied for, especially the Calends, Nones and Ides, 
being those on which the services of the spectatores would be most required ; 
whilst in the country parts they were issued only once in the month, the day 
_ for such issue not being fixed, but left to the discretion of the issuing officers. 

“< Still another view may be taken, that these fessere indicated the time, not 
from which the persons holding them might act as spectatores, but for or during 
which they were empowered to discharge that duty—in the city for a specified 
day—in the country for a specified month.” 

6. About a year ago I was asked to explain an inscription that was 
stated to have been found ona stone in Syria. It was “ANN - 
XII:P-C.” Isuggested that there was a letter left out between 
P-C., and that the letter was V., 7.¢., I read the inscription ‘“ Ann(o) 
Duodecimo post urbem conditam,” and gave as instances Gruter, 113, 2, 
and Orelli, 3694, 3697. It appears, however, that the reading, Anno 
duodecimo post Christum, was preferred. In this article I propose 
examining the subject, so that there may be no reason for doubt. If 
the reading which was preferred be correct, I am compelled to infer 
that the inscription was spurious, for the era—A.D., anno Domini, 
P.C., post Christum, or A.C., ante Christum—was introduced by the 
monk, Dionysius Haiguus, in the sixth century after the birth of 
our Lord—some say in 525, others in 527, and others again in 532. 
Dionysius placed the Nativity in A.V.C. 753, and recommended the 
substitution of this mode of computation for the others that were then 
used, specially for the era of Diocletian. The following extract from 
“« Hales’ Chronology” may be useful : 

“‘ Unfortunately for ancient chronology, there was no one fixed or universally 
established era. Different countries reckoned by different eras, whose number 
is embarrassing, and their commencements not always easily to be adjusted or 
reconciled te each other; and it was not until A.D. 532 that the Christian Era 
was invented by Dionysius Hxiguus, a Seythian by birth, and a Roman abbot, 
who flourished in the reign of Justinian. 

“<The motive which led him to introduce it, and the time of its introduction, 
are best explained by himself, in a letter to Petronius, a bishop: 

<< Because St. Cyril began the first year of his cycle [of 95 years] from the 
1538rd of Diocletian, and ended the last in the 247th; we, beginning from the 
next year, the 248th, of thatsame tyrant, rather than prince, were unwilling 
to connect with our cycles the memory of an impious [prince] and persecutor ; 
but chose rather to antedate the times of the years, from the incarnation of 
our Lord Jesus Christ, to the end that the commencement of our hope might 
be better known to us, and that the cause of man’s restoration, namely, our 
Bedeemer’s passion, might appear with clearer evidence.’ 
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“The era of Diocletian, which was chiefly used at that time, began with his 
reign, A.D. 284; and therefore the new era of the incarnation, A.D. 284+ 248 
=A.D. 532. Strauchius, and other chronologers, I know not upon what 
grounds, date it A.D. 527, five years earlier. 

‘*How justly Dionysius abhorred Diocletian’s memory, may appear from 
Eusebius, who relates, that in the first year of his reign, when Diodorus the 
bishop was celebrating the holy communion with many other Christians in a 
cave, they were all immured in the earth, and buried alive! Hence, his era 
was otherwise called the Era of the Martyrs; and not from the tenth, last and 
bloodiest of the Christian persecutions by the Roman emperors, in the 19th 
year of his reign. 

“¢ Dionysius began his era with the year of our Lord’s incarnation and nativity, 
in U.C. 753, of the Varronian Computation, or the 45th of the Julian Era. And 
at an earlier period, Panodorus, an Egyptian monk, who flourished under the 
Emperor Arcadius, A.D. 395, had dated the incarnation in the same year. 

‘‘But by some mistake, or misconception of his meaning, Bede, who lived 
in the next century after Dionysius, adopted his year of the Nativity, U.C. 753, 
yet began the Vulgar Hra, which he first introduced, the year after, and made 
it commence Jan. 1, U.C. 754, which was an alteration for the worse, as making 
the Christian Era recede a year further from the true year of the Nativity.” 


As the foregoing extract sufficiently explains the motive that in- 
fluenced Dionysius, and the manner in which he introduced the new 
mode of computation, it remains for me to discuss the date of the 
Nativity, so as to indicate the errors of the date of the Vulgar 
Christian Era. 

The date of our Lord’s birth includes the year, the month, and the 
day. We shall first consider the year, and then proceed to the 
month and the day. First, it is evident that our Lord’s birth-day 
must have preceded the death of Herod, for we are told by St. 
Matthew that the return from Egypt took place “when Herod was 
dead.” If, then, we can find out the year of Herod’s death, we may 
be sure that, as “Jesus was born in the days of Herod the King,” 
the ‘year of the birth of Jesus Christ must have been before that. 
From Josephus, Anéig. xvu. 8, § 1, it appears that Herod died, 
having reigned thirty-four years from the murder of Antigonus, 
and thirty-seven years from the date of his appointment as king. 
The latter event (on the same authority, Antig. xiv. 14, § 5,) was in 
the consulship of Domitius Calvinus and Asinius Pollio. Now we 
know that they were consuls in A.U.C. 714. But we also know 
(Josephus, Antig. xiv. 16, § 4,) that the death of Antigonus took place 
in the consulship of Vipsanius Agrippa and Caninius Gallus, 1.e., 1m 
A.U.C. 717; and further, there is evidence that proves that in the 
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calculations of time by Josephus, he counts from the Jewish month, 
Nisan to Nisan, and that he reckons the portion of a year, either at 
the beginning or at the end, as one complete year. Hence it follows 
that the birth of Christ preceded the date of 754 A.U.C., which is the 
Vulgar Christian Era, by at least four years, for the death of Herod 
should be placed in 750 A.U.C. But we can ascertain not merely 
the year but the month of Herod’s death, for it was between an 
eclipse of the Moon (March 13th), and (Josephus, Antiq. xvii. 6, 4,) 
shortly before the feast of the Passover, so that it was in the month 
of March. The year of our Lord’s birth must then have preceded 
March, B.C. 4. But from St. Matthew ii. 16, it appears that the 
year of the birth of our Lord should be placed about two years or 
under before the death of Herod, or, if we accept the inclusive method 
of counting years, between one year and five or six months before 
that event. This will give us B.C. 5 or 6. But there are other 
data from which calculations of the year of the Nativity have been 
made, viz.: (6) the appearance of the star; (c) the census by 
Augustus; (d) the age at the baptism; (e) the date of the first 
Passover after the baptism; (f) the succession of the courses of the 
priests. Of these it is sufficient here to observe that there is not one 
of them that yields a certain result. 

As I have now proved that the date of the Nativity, commonly 
received since the time of Dionysius Hxigquus, is inaccurate, I shall 
subjoim a precis, from ‘Hales’ Chronology,” of the different dates 
that have been accepted : 


EPOCHS OF THE NATIVITY. U.C. B.C. 
uillemonta Mann: Priest] yy ality ake sone abats wnbne asters wiuroete aioe ay eae TION 
imepleryCapellus; Dodwell) Page iii jatsinniet sissies te aisha laisloja alehehspejetal ate 748 6 
Chrysostom, Petavius, Prideaux, Playfair, Hales .................- 749 5 
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{Clinton adopts 5 B.C. as the year of the Nativity. ] 


At present, in the West, December 25th is regarded as the day set 
apart for the commemoration of the birth of Christ, but for the first 
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three hundred years it was celebrated on the day of the Epiphany 

From the authorities cited by Gieseler, i., p. 292, it appears that it 

was first appointed by Julius, Bishop of Rome, A.D. 337-352. See 

Mommsen, Corpus Inseriptionum Latinarum, Vol. I., p. 410, who cites 

the words of seriptor Syrus (apud Assemannum bibl. Oriente, V. IT., 

p: 164): “Causa ob quam mutarunt patres solemnitatem die 6 Jan. 

[2. e., Epiphaniee die] et ad diem 25 Decembris transtulerunt, hee fuit : 

solemne erat Hthnicis hoc ipso 25 Decembris die natalicia solis celebrare, 

in quibus accenderunt lunina festivitatis causa. Horum sollemnium | 
et festivitatum etiam Christiant participes erant. Cum ergo animad- 

verterent doctores ad hoc festum propendere Christianos, consilio inito. 
statuerunt hoc die vera natalicia esse celebranda, die vero 6 Jan. 

Sestum Epiphaniorum. Hie itaque una cum. hoc instituto ad diem 

usgue seatwm invaluit mos ignium accendendorum.” 

In the Fasti Philocah, the day VIII: K - IAN - (i.e. Dec. 25) is 
marked N- INVICTI -OM - XXX i.e., N(atalis) invicti; c(ireenses) 
m(issus) xxx. Jnvictus.is a common epithet of Mithras, or Sol, of 
whom, it is well known, Constantine the Great (Emperor from 306 
to 327 A.D.) was a worshipper. 





7—1l5, 
BY W. D. PEARMAN, M.A., 
Classical Tutor and Dean of Residence in University College, Toronie. 





7. Plato, Philebus, 30 B. xaoay xat zavtotay cogtay erixalctobar. 

The passage in which these words occur presents many difficulties, 
owing partly to the want of sequence in the grammatical structure 
of the sentences, partly to the obscurity of meaning. Professor 
Jowett somewhat freely renders, or rather paraphrases, this passage 
as follows: ‘‘ For surely we cannot imagine that of the four classes, 
the finite, the infinite, the composition of the two, and the cause or 
fourth class, which enters into all things, giving to our bodies souls, 
and the art of self-management, and of healing disease, and operating 
in other ways to heal and organize; we cannot, I say, imagine that 
this last should have all the attributes of wisdom, and that whereas 
the elements exist, both in the entire heaven and in great provinces 
of the heaven, only fairer and purer, this should not also in that higher 
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sphere have designed the noblest and fairest of natures?” The etalics 
are mine. In this rendering, which appears to present the opinions 
expressed in the notes of the commentators, there are several points 
to which I would direct attention. In the first place, it seems some- 
what awkward that émxatetc@ar should be given a passive meaning 
(appellari), while peynyav7ic0c, which is co-ordinate with it, is taken 
as active (effecisse). In the next place, I cannot help feeling that, 
thus taken, the sentence é péy totic nap jyiv x. t. 2.,18 but a poor 
antithesis to ¢v todtorg 08 x% 7.4. I think that it should be translated 
somewhat in the following manner: “And operating in other ways 
to heal and organize, summons to its aid every varied device of science.” 
This would give émzadetoOat its more usual meaning of “ calling im as 
helper, &c.” Again, if the words zara peydla pépy are to be rendered 
‘in great provinces of the heaven” (tod odpayod being understood), we 
are told that the elements exist both in the entire heaven and in great 
provinces of the heaven. Such pleonasms are certainly idiomatic 
among the Greeks; but, one would think, should not be unnecessarily 
attributed to them. It would seem more in accordance with the con- 
text to. render zara psydha péan “in large quantities,” t.e., these elements 
not only exist in the entire heaven but also in great abundance there. 
They are moreover as superior in quality as in quantity to ours. 

8, Lbid., 42. C. tobtwy totvoy Eqj5 obpe0a, ay THO axavt@pev, YOovaS 
zor Adras. Pevdetg ete padhov 7} tabtas gatvopyévacg te xat obcast ey tOIC 
Cdworc. 

Commentators usually put a comma after dzavtdpuev, to avoid mak- 
ing the accusative jdovds depend upon it, and supply a dative after 
dnzayvt@pev.  Stallbaum, however, shows that there is no need for 
resorting to: this artifice, as there are numerous examples of similar 
verbs with an accusative instead of the dative. But it has occurred 
to me that this. passage is susceptible of a very different explanation. 
From a comparison with a passage immediately preceding this (41 B), 
where Socrates says, ‘“ Let us stand up, then, like wrestlers to this 
new argument,” I am inclined to think that here, too, we have one 
of those metaphors. from the training school, which one not unfre- 
quently meets with in the dialogues of Plato (ep. Phileb. 13 D, and 
Stallbaum’s note on that passage). Instead, then, of rendering this 
passage, with Professor Jowett, ‘“‘ Next let us see whether in another 
direction we may not find pleasures and pains existing and appearing 
in living beings, which are still more false than these,” I would render, 
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“Next, then, we shall see, if we join issue in this way, pleasures and 
pains,” &c. The surprised and indignant zoéas 04 zat zO¢ Aéyers ; With 
which the defender of pleasure greets this home thrust, shows that 
the dialogue has not yet reached that easy didactic stage at which 
any suggestion unfavourable to his client will be suffered to- pass 
unquestioned. 

9. Sophocles, Ajax, v. 416. todrd ts gpovdy tot. 

These words are generally supposed to be equivalent to “hoc sciat 
qui sapit,” “Let him who is wise know this.” In this case, they 
serve as a cue to the spectators. Im order to see their force, it is 
necessary to bear in mind the stage at which they are uttered. Ajax 
has just recovered consciousness, and, after an outburst of despair, in 
which, like Shakespeare’s Duchess of Gloster (Henry VI., pt. ii, 
act iv., se. iv.), he declares that henceforth “dark shall be Ais light 
and night his day,” and accuses all nature of being in league with his 
foes—“ long has it kept him about Troy, where he has won nothing 
but dishonour, but no longer shall it keep him in life ”—he exclaims, 
TODTO TLS Yoovay totw—“ This let me while in my right mind resolve.” 

As I take it, Ajax fears that he may again relapse into frenzy, and 
work yet more ‘sorrow for his friends and laughter for his foes ;” 
he will therefore make up his mind, while yet free from madness, to 
die. With regard to this interpretation, I would observe that gpovayv 
is repeatedly used with this signification in the Ajax, e. g., vv. 82 and 
342; and ree is often used, like our “one,” not only for the second 
and third, but also for the first person (cp. v. 245 of this play), espe- 
cially where there is a hint of something unpleasant which is likely 
to happen to the person indicated—as, for instance, in the ludicrous 
scene between Dionysus and Xanthias, in the Mrogs of Aristophanes 
(vv. 606, 628 and 664). 

10. Cicero, De Legibus, II. xxv. 62. ‘Gaudeo nostra iura ad 
naturam accommodari maiorumque sapientia admodum delector; sed 
re[cedo] quiro, ut ceteri sumptus, sic etiam sepulchrorum modum. 
Marcus. Recte requiris.” 

In this passage, which I have given according to Vahlen’s text (as 
being that which adheres most closely to the MSS.), the chief diffi- 
culty lies in the words sed recedo quiro, which are said to be thus 
given in those MSS. which are generally considered to be of highest 
authority. Wahlen’s remedy would appear to be the least violent of 
those proposed; he would read sed requiro. Halm, Klotz, and Feld- 
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hiigel, assign to Marcus those words which follow delector. Thus they 
read: “Marcus. Sed credo, Quinte, ut c. s., sic etiam s. m. recte 
requirt.” Hither of these readings fails to account for the presence 
of several letters in the MSS. The following reading appears to me 
to be free from objection on this score: delector ; sed recte, credo, 
requiro. ...modum. M. Recte requiris. With regard to the 
emendation here proposed, il is necessary to remark that recte credo 
would degenerate into recedo through one of the most frequent 
sources of corruption in MSS., viz., the confusion of the letters ¢ and 
c; it would be superfluous to adduce examples of this well known 
fact. Another step in this progress of error would be the omission, 
almost regular in MSS., of recurrent letters, which would account for 
the disappearance of ct and e; and, finally, the letter r being indicated, 
rather than written, by a dash, would readily escape notice. Thus 
the word progressa, which immediately follows, is said to be given as 
pcessa or processa in the best MSS. 

11. /bid., I]. xxv. 63. Here Vahlen gives the reading of the best 
MSS. as “ Vam et Athenis iam illo mores a Cecrope, ut avwnt, per- 
mansit hoc ius terra humandi.” He proposes nam et Athenis, (nostis) 
iam illos mores, &c. The reading given in the text of Nobbe, Klotz, 
and Halm—nam et Athenis ille mos a Cecrope, d&c.—is said to be 
found as an interlinear correction of the MSS. Halm, however, in a 
foot note, speaks of the passage as a locus nondum sanatus. A state- 
ment which Madvig makes in his Adversaria (Vol. I., p. 40), that 
the words mores and maiores are occasionally interchanged in MSS., 
suggested what I conjecture to have been the original reading, 
namely: Vam et Athenis iam illo a Cecrope, maores ut avunt, ke. 
«‘ Ror at Athens too, even from the time of the famous Cecrops, as the 
ancients say, &c.” The confusion of maiores with mores would lead 
naturally to this transposition of the words. The age of Cecrops 
would appear to have passed into a proverbial expression for the 
remotest antiquity, the words wé aiwnt being regularly used in quot- 
ing a proverb. 

12. Virgil, Georgics, B. TII., v. 348. 

**Omnia secum 
Armentarius Afer agit, tectumque Laremque 
Armaque Amycleumque canem Cressamque pharetram : 
Non secus ac patriis acer Romanus in armis 


Injusto sub fasce viam quum carpit, et hosti 
Ante expectatum positis stat in agmine castris.” 
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On this passage Conington remarks that “Keightley seems right 
in saying that in agmine ought to have been strictly in acie. There 
may be some rhetorical point in the catachresis to show the rapidity 
with which the line of march is exchanged for line of battle.” I think 
that it is possible to give agmine its proper meaning, without assuming 
any catachresis. The heavy burden of stakes under which the Roman 
soldier is described, in the preceding line, as toiling along, would enable 
him, as Conington says, to exchange with rapidity the lime of march 
for line of battle. As I take it, the idea conveyed is, that an enemy 
surprises the Romans while on the march ; instantly each man plants 
his stakes, and, to the amazement of the enemy, there is a stockade 
to storm instead of a column with unprotected flanks. This may be 
brought out, I think, without difficulty, by laying stress on agmine. 
I would render thus: ‘Not otherwise than when the brave Roman 
in the arms of his fathers, beneath an unequal burden wends his 
way, and unexpectedly, with’ pitched camp confronts the foe, though 
on the march.” Perhaps, however, it is better to make hosti depend 
upon expectatwm ; in which case the force of e¢ will be more apparent ; 
thus, “when, beneath an unequal burden, he wends his way ; and 
suddenly, all unexpected by the foe, stands with pitched camp though 
on the march.” 

13. Juvenal, Satire XIII., v. 197. 

“*Poena autem vehemens ac multo saevior illis; 
Quas et Cedicius gravis invenit aut Rhadamanthus, 
Nocte dieque suum gestare in pectore testem.” 

Who the Cedicius here mentioned was, the commentators are unable 
to discover. The scholiast, as usual, makes a guess, and gravely states 
that Ceedicius was either a cruel judge, or something else, in the reign 
of Nero. It strikes me that the name is one coined from the verb 
cedo, in which case it would be pretty nearly equivalent to “ strike- 
em.” Thus it would do duty either for the “Jack Ketch” of the 
day, or for the cruel Draco of antiquity. 

14. Propertius, V. ix. 5. 

“Qua Velabra suo stagnabant flumine, quaque 
Nauta per urbanas velificabat aquas.”’ 

We have here one of those amusing attempts at derivation, in which 
the ancients were fond of indulging, Mr. Paley has the following 
note on this passage: “ Velabra.—The low part of the city called the 
Velabrum is here derived from vela, on the theory that it was once, 
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like the place called A¢wya:, at Athens, stagnant water. See on V., 
2,8. Varro, L.L., V., § 43-44: ‘Olim paludibus mons (Aventinus) 
erat ab reliquis disclusus, itaque ex urbe advehebantur ratibus, quoius 
vestigia, quod ea,qua tum vehebantur, etiam nunc dicitur Velabrum.’— 
‘Velabrum a vehendo. Velaturam facere etiam nunc dicuntur, qui 
id mercede faciunt.’” 

There seems to be no doubt, from the above and similar passages 
(e.g., Ovid, F., VI., 505), that the Velabrum was originally a marshy 
spot. It has occurred to me that a more satisfactory derivation than 
either of those given above, would be to suppose it connected, by the 
medium of the digamma, with the Greek Sos, “a marsh ;” and if, 
as philologists suppose, the Latin vadlis is of cognate origin with €2os, 
this example would greatly add to the probability of the derivation 
which I propose. With regard to the termination of Velabrum, 
possibly, as in volutabrum, it is a mere suffix ; possibly, as in candela- 
brum, the termination, brum, retains the meaning of the root BHAK 
(found in gépw, fero, &e.), “ bear,” with which it is generally supposed 
to be connected. In this case, Velabrum would-be, “The ferry of 
the marsh ;” and the old derivation from veho would not: be so far 
wrong after all. 

15. Luscinia. This word is variously derived in the Lexica : 

(1) duscus and cano, “the bird singing at night.” 
(2) lua and cano, “the bird singing at dawn.” 
(3) bw and cano, “ the liquid songstress.” 

Of these derivations the first is commonly rejected, on the ground 
that Juscus and cano would properly signify “the one-eyed songstress ;” 
the second, because the bird does not sing merely at daybreak but 
all the night long, and frequently in the daytime too. 

With regard to the third, which has been received with more 
favour, I would object that, in almost every passage where the night- 
ingale is mentioned by the ancients, it is not the sweetness but the 
sadness of her song which appears to have impressed them. Why 
did this bird redouble her plaints during the night, when other birds 
of song were still and silent? The myth of Philomela, Procne, and 
Tereus (Ovid, Metam. VI. 424 foll.) furnished an answer to this 
question. Everywhere the nightingale, whether called Procne, Philo- 
mela, or ddd, is used as a symbol of ceaseless mourning. Sophocles 
speaks of her as the frantic mourner, whose unending plaint of “Ttys 
ever Itys,” best accords with the melancholy fancy of the forlorn 
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Electra. °Add’ éué 7 & otovdecoe dpapev gpévas, "A "Ituy, dudv “Irvy 
chogopetat, “opts atv€opéva. (Sophocles, Hlectra, v. 147.) 

Alschylus (Agamemnon, vv. 1110 foll.) puts similar language into 
the mouth of the Chorus with regard to Cassandra’s dirge. The name 
Itys is, of course, an onomatopeia. It is superfluous to multiply 
examples; a few of the more striking ones will serve our purpose. In 
addition to those mentioned above, we may take Homer, Odyssey, B. 
XIX., v. 522; Catullus, Ode LXV., v. 14; Virgil, Georgics, B. IV., 
v. 514. 

In all these passages it is the infelix avis, the “hapless bird,” 
which is present to their thoughts. From these considerations I 
have been tempted to propose dvs and cano as a probable derivation. 
Dus is the prefix which we find in the compounds dvony7s, db00p00¢ 
and other words, with the notion of “hard, bad, unlucky, é&e.” The 
letters d and / are, as is well known, interchangeable, cp. e.g. ddxpvpa 
and lacruma ‘‘a tear.” Thus luscinia would be the “plaintive 
songstress.” 
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EULER'S EQUATIONS OF MOTION. 





BY JAMES LOUDON, M.A., 
Professor of Mathematics and Natural Philosophy, University College, Toronto. 





1. A rigid body fixed at O has at time é rotations , #, w; round 
the principal axes OA, OB, OC’: to determine the changes per unit 
time in these rotations. 

The positions 0.4’, OB’, OC" of the axes at time ¢ + ¢ will be known 
from the displacements in time 6¢, due to these rotations, of the points 
A (0,,'0, 0), B(o, ws, ©), C(o, 0, #3). The components of these displace- 
ments in the directions OA, OB, OC, respectively, are evidently 


Os w,0,0t, —w,w,0t, for A; 
+ w,,0b, O, w,0,0t, for B; 
w,0,0t, —WW,0t, Oy anor O « 


The component rotations at time ¢+0¢ are w, + Ot &e., which 


may be represented by OA’, OB’, OC’. The changes of the rotations 
in time o¢ are therefore AA’, BB’, OO’. Resolving these changes inte 
the components (AF, FP, PA’), (BG, EQ, QB’), (CH, HR, RC’), in 
the directions of the axes at time ¢, we get (observing that /P, PA’ 
1 
aot 0, oO), &e., 
and neglecting infinitesimals above the first order) the following as 
the resultant changes in time 0¢: 


are the displacements in time 0¢ of the point / (w,+ 





d. ; d. 
ABE CO: HR = ( = — Waly + Wyld) Ot =i along OA; 
FP +BG+ RC= (a0; + oS — 0,0,) Ot = oy along OB ; 
PA' + QB + CH =(- oH, + @,0,- ) Ole ae ot along OC. 
: . = du, do, dw, c 
The changes per unit time are therefore Te the 


directions OA, OB, OC, respectively. 
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2. To determine the component changes of the body’s moment of 
momentum. 

At time ¢ the components of the moment of momentum are Aw,, 
Bw,, Cw; in the directions of the principal axes, where A, B, C’ denote 
the principal moments of inertia. At time ¢+ 6¢ the components are 


A (w,+ &c., in the directions 0A’, OB’, OC’. Employing the 





figure in a new sense, the former components may be represented 
by OA, OB, OC, and the latter by OA’, OB’, OC’. The changes 
of the moment of momentum in time 6¢ are therefore AA’, BB’, 
CC’. Resolving these changes into their components parallel to 
the axes at time ¢ we get, as in the former case, (observing that 
FP, PA’ are now the displacements in time 6¢ of the point / 


Aw, +A — 4 ae ot, o, 0), &e.), the following as the resultant changes 
, , § 


of the ate of momentum in time 6¢: 


j 





a 


(Aw, ¢ OB; 





¢ OC. 





er 





The changes per unit time are therefore WoWo, Cus 


in the directions 04, OB, OC, respectively. 


NovemBer 21st, 1878. 
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TIMEH-RECKONING. 
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BY SANDFORD FLEMING, C.M.G., M. Inst. C.E., F.G.S., F.R.G.S., Lire M.C.I., Ere. 
Engineer-in-Chief Canadian Pacific Railway. 





I propose to direct the attention of the Institute to some points 
connected with the reckoning of time. I shall refer to the minor 
inconveniences which in all parts of the world are daily experi- 
enced. I shall likewise point out what strike me as the more 
serious difficulties arising from our present notation, and which the 
progressive character of the age is gradually developing. The im- 
portance of determining some means by which these inconveniences 
may be overcome, cannot fail to be admitted by all who recognize the 
presence of the difficulties of which I speak. 

The subject, by its character, cannot be limited in its bearing to 
Canada, or indeed to any country. It is one which affects in different 
degrees every locality and individual on the face of the earth ; and it 
is of particular importance to all countries. in which civilization is 
making rapid strides, and of which the geographical features resemble 
those of Canada and the United States. 


I propose to consider the subject under the following aspects : 

1st. The difficulties which arise from the present mode of reckoning 
time, owing to the extension of telegraph and steam communications 
by land and water. 

2nd. The natural and conventional divisions of time. 

drd. The systems of reckoning time, ancient and modern. 

4th. The necessity of meeting the defects caused by present usages, 
and the useful results which would be obtained from a uniform non- 
local system. 

5th. The practicability of securing all the advantages attainable 
from uniformity, without seriously interfering with existing local 
customs. 


7 
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The division of the day into two halves, each containing 12 hours, 
and each numbered from | to 12, is a fertile source of error and 
inconvenience. 

Travellers who have had occasion to consult railway guides and 
steamboat time-tables, will be familiar with the inconvenience result- 
ing from this cause ; none know better by experience how much the 
divisions ante meridian and post meridian have baffled their inquiries, 
and how often these arbitrary divisions have led to mistakes. Were 
it necessary, innumerable instances could be given. The evil how- 
ever is one so familar that it has come to be looked upon as 
unavoidable, and is, as a matter of course, silently endured. 

The halving of the day has doubtless long been in use, but beyond 
its claim to antiquity, is a custom that confers not a single benefit, 
and is marked by nothing to recommend it. 

Another more serious difticulty, forced on the attention by the 
science of the century, is mainly due to the agency of electricity, 
employed as a means of telegraphy ; and to steam applied to locomo- 
tives. These extraordinary sister agencies having revolutionized the 
relations of distance and time, having bridged space, and drawn into 
closer affinity portions of the earth’s surface previously separated by 
lony and, in some eases, inaccessible distances. 

Let us take the case of a traveller in North America. He lands 
at Halifax in Nova Scotia, and starts by a railway to Chicago 
through the eastern portions of Canada. His route is over the 
Intercolonial, the Grand Trunk, and other lines. He stops at St. 
John, Quebec, Montreal, Ottawa, Toronto, Hamilton and Detroit, 
At the beginning of the journey he sets his watch by Halifax time. 
As he reaches each place in succession, he finds a considerable varia- 
tion in the clocks by which the trains are run, and he discovers that 
‘at no two places is the same time used. Between Halifax and 
‘Chicago he finds the railways observing no less than seven different 
standards of time. If the traveller remains at any one of the cities 
referred to, he must alter his watch to avoid inconvenience, and 
perhaps not a few disappointments and annoyances to himself and 
others. If, however, he should not alter his watch, he would 
discover on reaching Chicago that it was an hour and thirty-five 
minutes faster than the clocks and watches in that city. 

If his journey be made by one of the routes through the United 
States, the variation in time and its inconveniences will not be less. 
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If he extends his journey west of Chicago, travelling from place to 
place until he reaches San Francisco, he will meet continual change, 
and finally discover a loss in time of nearly four hours (3h. 56m.). 
Between the extreme points there are many standards of time, each 
city or place of importance generally being governed by its own 
meridian. Hence the discrepancies which perplex the traveller in 
moving from place to place. 

On the continent of Europe, and indeed wherever lines of com- 
munication extend between points differing to any considerable extent 
in longitude, the same difficulty is experienced. On a journey from 
Paris to Vienna or to St. Petersburg, the standard time employed 
by the railways changes frequently, and the extreme difference in 
time between the first and last city is nearly two hours. As railways 
and telegraphs are extended in Russia, the inconveniences will become 
of serious importance in that country. Within the limits of Russia 
in Europe and Asia, the extreme variations of time is about twelve 
hours. 

Suppose we take the case of a person travelling from London to 
India. He starts with Greenwich time, but he scarcely leaves the 
shores of England, when he finds his watch no longer right. Paris 
time is used for the journey, until that of Rome becomes the standard. 
At Brindisi there is another change. Up the Mediterranean, ships’ 
time is used. At Alexandria, Egyptian time is the standard. At 
Suez, ships’ time is resumed, and continues, with daily changes, until 
India is reached. Arriving at Bombay, the traveller will find two 
standards employed, local time and railway time, the latter being 
that of Madras. If he has not altered his watch since he left England, 
he will find it some five hours slow. Should he continue his journey 
to China, it will have fallen eight hours behind. 

In the United Kingdom the difficulties due to longitude are only 
felt in a modified form. The greater island, embracing England and 


_ Scotland, is comparatively limited in width; one standard of time 


is therefore used. It is only in respect to the sister island, Ireland, 
that the difference in longitude calls for a difference in time. In the 
whole United Kingdom, consequently, there are practically only 
two standards, viz., Greenwich time and Irish time, the difference 
being twenty-five minutes. No one, therefore, whose experience has 
been confined to the United Kingdom, can form an adequate idea of 
the extent of the inconvenience arising from the causes alluded to, 
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where geographical circumstances render necessary the use of a mul- 
tiplicity of standards. 

The railway system is the principal agent in the developing of 
the difficulties referred to, and the still further extension of steam 
communications in great continental lines is forcing the subject 
on public attention. Canada supplies a good illustration of what is 
occurring. The railways built and projected will extend from the 
eastern coast of Newfoundland on the Atlantic, to the western coast 
of British Columbia on the Pacific, embracing about seventy-five 
degrees of longitude. Every Canadian city has its own time. In- 
numerable settlements are now being formed throughout the country 
ultimately to be traversed by railways; and in a few years, scores of 
populous towns and cities will spring up in the now uninhabited 
territories between the two oceans. Each of these places will have 
its own local time; and the difference between the clocks at the two 
extremes of Canada will be fully five hours. The difficulties which 
will ultimately arise from this state of things are apparent. They are 
already in some degree felt, they are year by year increasing, and 
will at no distant day become seriously inconvenient. ‘This is the 
case not in Canada alone, but all the world over. 

Again, there is a difficulty with regard to the determination of not 
only the precise hour, but even the day, of any occurrence under our 
present system of reckoning. 

Persons who inhabit different sections of the earth, differ from 
each other in their reckoning of the day. At one place it is noon, at 
another it is midnight; at a third it is sunrise, at a fourth it is sun- 
set. In consequence we have the elements of confusion, which involve 
in some cases the mistake of a whole day. 

People even living in the same meridian may differ a day in their 
usual reckoning of time, according as the countries they inhabit have 
been colonized from the one side or the other of the globe. There 
are instances in the Pacific Ocean where islands almost adjacent 
reckon by different days of the month and week ; a circumstance 
calculated to produce much confusion when intercourse becomes 
frequent. 

In Alaska the days of the week and month were one day in © 
advance of those in the adjacent colony of British Columbia, indeed 
of the whole of America. On the advent of citizens of the United 
States a few years ago, when that territory was transferred by Russia, 
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the Saturday was found to be the Sunday of the old residents. For 
ordinary business purposes a change became necessary, and a dispen- 
sation was granted in 1871 by the dignitaries of the Greek Church 
in Russia, authorizing their missionaries and adherents in Alaska to 
celebrate Sunday a day later, or on Monday, according to the old 
reckoning. 

The reverse has been met in another quarter of the globe. The 
Philippine Islands, lying between Australia and Asia, and about 100 
degrees of longitude to the west of Alaska, were discovered in 1521 
by the illustrious Magellan in his memorable first circumnavigation 
of the globe. That navigator followed the sun in his path around 
the world. Legd4spi succeeded him and took possession of these 
important Islands in the name of Philip IL, king of Spain. The 
Philippine Islands extend for a thousand miles from north to south, 
they embrace Manilla, one of the oldest cities of the Indies, and they 
contain a population of 5,000,000. They were colonized, as well as 
discovered, by Spaniards coming from the east ; and as a consequence 
the reckoning of the inhabitants has for more than three centuries 
remained a day behind the day in British India and the neighbouring 
countries in Asia. 

Travellers who arrive at New Zealand or the Australian colonies, 
by the San Francisco route, meet the same difference, owing to the 
fact that the countries in the South Pacific were colonized from the 
west. The day of the week and of the month carried from San 
Francisco, never agrees with the day and date reckoned by the in- 
habitants at the destination of the steamer. 

All travellers who have made the voyage between America and 
Asia have experienced the difficulty in reckoning referred to. Those 
who have proceeded westward have lost, while those who have 
travelled eastward have gained a day. In Mrs. Brassey’s “ Around 
the World in the Yacht ‘Sunbeam,’” this experience is recorded. 
The journal of that lady passes from Wednesday, January 10th, 
directly to Friday, January 12th—Thursday, January 11th, having 
no existence with the travellers. 

In sailing across the Pacific from west to east, one day has to be 
repeated before landing on the American coast. If, for example, the 
correction be made on Wednesday, lst July, there will be two 
Wednesdays in the one week, and two days of the month dated 
July 1st. 
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A journey round the world is now an everyday undertaking, and 
is accomplished with comparative ease. Suppose two travellers set 
out from a given place, one going eastwardly, the other westwardly. 
A singular circumstance will result when they both return to the 
common starting point, and the reason is obvious. One man will 
arrive, according to his reckoning, say on Tuesday, 3lst December, 
when in fact at that locality it is Wednesday, January Ist. The 
other traveller, assuming that he has kept accurately a daily journal, 
will enter in his diary on precisely the same day, Thursday, January 
2nd. This consequence has been brought out by Edgar Allan Poe, 
in his amusing story of “‘Three Sundays in one Week,” but it no 
longer can be held to be an imaginary contingency, since steam com- 
munication by land and water is now affording extraordinary facilities 
for making the tour of the globe. 

To illustrate the difficulty more particularly. First, let us select 
points in four quarters of the globe, each about ninety degrees apart— 
say in Japan, Arabia, Newfoundland and Alaska. If we assume it 
to be Sunday midnight at the first mentioned place, it must be noon 

at the opposite point, Newfoundland, but on what day is it noon? 
_ Arabia being to the west of Japan, the local time there will be 6 p.m. 
on Sunday; and Alaska, lying to the east of Japan, the time there 
will be 6 a.m. on Monday. Again, when the clock indicates 6 p.m. 
on Sunday in Arabia, it must be Sunday noon at a point ninety 
degrees further west, or at Newfoundland; when it is 6 a.m. on 
Monday at Alaska, it must be noon on Monday ninety degrees further 
east, also at Newfoundland. Thus, by tracing local time east and 
west from a given point to its antipodes, the clock on the one hand 
becomes twelve hours slower, on the other hand twelve hours faster. 
In the case in point, while it is midnight on Sunday in Japan, at 
precisely the same moment it is noon at Newfoundland on two dis- 
tinct days, viz., on Sunday and on Monday. 

Secondly, let us trace local time only in one direction around the 
earth. The day does not begin everywhere at the same moment. 
Its commencement travels from east to west with the sun, as the earth 
revolves in the opposite direction, and it takes an entire revolution 
of the globe on its axis for the day everywhere to be entered on. 
Tmmediately on the completion of one revolution the inception of 
any one day ends, and at this moment the end of the day begins; | 
and the globe must make another complete revolution before the end 
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of the day entirely finishes. The globe must in fact make two entire 
revolutions before any one week day runs out, consequently each and 
every day of the week runs over 48 hours; and, taking the whole 
globe into account, two civil days always co-exist. The first 24 
hours of one day co-exist’ with the last 24 hours of its predecessor, 
while the remaining 24 hours co-exist with the first 24 hours of the 
day which follows. 

It is difficult'to accept the fact that any one day lasts more than 
24 hours; but it can be demonstrated that it is the ease. Let us 
place together several maps of the world on Mereator’s “ Projection,” 
so as to represent, in consecutive order, each part of the earth’s sur- 
face as it passes the sun during several diurnal revolutions. (See 
Plate). 

AA!, A'A?, and A?A*, are intended to represent each a complete 
map of the world. Within each of these limits every place on the 
earth’s surface is brought under the sun during a daily revolution. 

The vertical lines / J V & V represent meridians, for the sake of 
simplicity selected 60° degrees apart, and the stars or dots at their 
intersection denote the beginning and end of a day on each of the 
six meridians. As the earth revolves, the sun passes successively 
the meridians of those localities, with an interval of four hours 
elapsing between each. 

Let us assume it te be 12 o’clock midnight on Thursday at meridian 
A. At that moment and at that place Friday begins and runs for 
24 hours, or on the diagram from A to A’. 

Four hours later Friday begins on meridian /, and runs four hours 
on the second map, or into the 2nd revolution of the earth. Four 
hours still later Friday begins on meridian J and runs eight on the 
second map or into the 2nd revolution. This goes on from spot to 
spot, until at last the commencement of Friday reaches the last 
meridian, and at that point Friday runs entirely across the second 
map to A?. Thus Friday begins at A, runs during two complete 
revolutions of the earth, as shown on the map from A to A’. 

The diagram will thus illustrate the duration of every day in the 
week, and it becomes obvious, when we take a general view of the 
whole globe on any given day, say Saturday, that day begins in the 
middle of Friday and does not end until the middle of Sunday. 
Friday, on the other hand, beginning in the middle of Thursday, 
runs into the middle of Saturday, while Sunday commences at the 
moment Friday ends. To state the case differently: the same moment 
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of absolute time which is part of Saturday in one place, is equally 
part of Friday and of Sunday in some other places east and west. 

It is a preconceived idea with many that there is a simultaneous 
Sunday over the earth, and that Christians in every meridian keep 
the Lord’s day at one and the same time. Facts, however, establish 
that this is a mistake. From its first commencement to its final 
ending, the Sunday extends over 48 hours. Indeed, if we take into 
account the remarkable circumstance mentioned with regard to 
Alaska and the Philippine Islands, Sunday has been discoyered to 
run over some 5) hours.. The same may be said of any day in the 
week ; and as a consequence we have, taking the whole globe into 
view, Saturday and Monday running over the intervening Sunday to 
overlap each other about seven hours. We have in fact as a constant 
occurrence, portions of three consecutive days co-existent. 

From the fact that not only are the hours of the day different in 


every meridian, but that different days are constantly in progress on: 


the face of the globe, it is a difficult matter under our present system 
of reckoning to assign relatively the hour and day when events take 
place. We may learn of an occurrence, and the time assigned will 
be correct in the meridian of the locality. Everywhere else it will 


be inaccurate. Indeed, if the fact of the occurrence be transmitted’ 


over the world by telegraph, it may, in some places, be recorded on 
different days.* If the incident occurs at the close of a month, or a 
year, it may actually take place in two different months, or two 
distinct years. 

Under our present system it is quite possible for two events to 
take place several hours apart, the first and older occurring in the 
new year in one locality ; the second, although the more recent in 
absolute time, falling, in another locality, within the old year. The 
same may be said of events that occur during the period which 
elapses when one century merges into another. In one part of the 
globe the same event may transpire in the nineteenth century, while 
in another it falls within the twentieth century. 

These explanations set forth the inconveniences and the ambiguity 
inseparable from the ordinary mode of reckoning. The system, 
besides being unscientific and inconvenient, must, as time rolls on, 
inevitably lead to countless mistakes. In fact, unless the geographical 





* TIME AND THE TELEGRAPH.—A message dated Simla, 1.55 a.m. Wednesday, was received in 
London at 11.47 p.m. on Tuesday. As the clerk said, with pardonable confusion, “ Why, this 
message was sent off to-morrow. ”’-—Times. 
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position be specified as an important element of the date, there can 
be no absolute certainty with regard to time, as we at present note 
it in ordinary civil affairs. 

The day is a purely local phenomenon. It begins and ends at 
every spot on the circumference of the globe at different instants in 
absolute time. From its very nature, there are as many different 
local days as there are points differing in longitude ; and in order to 
make any comparison of the dates of different countries with each 
other, it is necessary, as in astronomical calculations, to make addi- 
tions or deductions for the longitude of the places of observation. 
It need scarcely be argued that this process must become an exceed- 
ingly troublesome matter in the ordinary business of the world, 
especially when rapid and frequent intercourse between remote 
sections becomes general. 

I need not further refer to the objections urged against the modes 
of keeping time, handed down to us from bygone centuries. It is 
elear from all experience that the customs which we still cling to, are 
indifferently adapted to the circumstances of the age, and that some 
better means of reckoning and verifying dates will soon be, if they 
are not already, urgently demanded. 

A remedy for the evils to which your attention is directed may 
not generally be felt to be a pressing necessity; but the problem is 
obviously of no limited importance to the generation which is to 
stcceed us, and it is not now too soon to seek for its solution. The 
minor inconveniences alluded to may be overcome in independent 
localities, as necessity dictates some arbitrary compromise; but if 
each country spontaneously adopted its own remedy, a want of uni- 
formity of system, it is to be feared, will result, and increase the 
confusion. 

The major difficulties to which I have referred are more general 
in their character, and in seeking for a remedy, uniformity of system 
is held to be of first importance, and consequently the broadest cos- 
mopolitan view should be taken. 

It is to be feared that no immediate solution to the problem may be 
possible ; but a general inquiry into the science of chronometry may 
suggest means by which the difficulties may in some degree be met. 


NATURAL AND ARTIFICIAL DIVISIONS OF TIME. 


Time is determined in nature by the motions of the heavenly 
bodies, The great natural divisions are three in number; the year, 
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the lunar month, and the day. All other divisions of time, as the 
civil month, the week, the hour, the minute, and the second, although 
long in general use, are arbitrary, conventional and artificial. 

The employment of the lunar month for reckoning time is not 
general, although some nations, such as the Turks, Jews and Chinese, 
have preferred a lunar chronology. In China the age of the moon 
and the day of the month are identical. 

The period measured by the diurnal movement of the earth on its 
own axis constituted the first space of time reckoned by the human 
race, and is undoubtedly the most important to man in all stages of 
civilization. It involves the most familiar phenomena of light and 
darkness, and embraces the constantly recurring periods of wakeful- 
ness and sleep, of activity and rest. 

A day is the shortest measure of time afforded by nature. It is 
denoted by the revolution of the earth, and although. the motion of 
the earth is uniform, we have three kinds of natural days all varying 
in length—the solar, lunar, and sidereal. 

A solar day is the period occupied by a single revolution of the 
earth on its axis in relation to the sun. 

A lunar day is the interval of time occupied by a revolution of the 
earth on its axis in relation to the moon. 

A: sidereal day is the period required for a complete revolution of 
the earth on its axis in relation to any one fixed star. 

Of these three natural days, the sidereal day is the only one uniform 
in length. The lunar day, on account of the irregular and complicated 
motion of the moon in the heavens, is never employed as a measure of 
time. The solar day is variable in length on account of the ellipticity 
of the earth’s orbit. Solar time is that shown by a sun-dial. 

Although the sidereal day is uniform in length, inasmuch as it 
has no relation to the daily return of light and darkness, it is not 
employed for civil purposes. The commencement of the sidereal day 
is constantly changing throughout the year; at one period it comes 
at midnight, at another period at high noon. 

It has been found convenient, therefore, to establish an artificial 
day, uniform in length, designated the mean solar day. 

The mean solar day, as its name implies, is the average length of 
all the natural solar days in a year, and is the time intended to he 
indicated by ordinary clocks and watches. 
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The natural solar day is at one season of the year 14 minutes 32 
seconds shorter, and at another 16 minutes 17 seconds longer than the 
mean. Thus the extreme variation is half an hour and 49 seconds. 

The earth revolves in its orbit in about 365} days. To avoid 
fractions of days, it has been found convenient to establish three 
years in succession of 365 days, and each fourth year 366 days. The 
latter are designated leap years. 

While an ordinary solar year has but 365 days, it has 366 sidereal 
days. 

A solar day, therefore, exceeds the length of a sidereal by about 
gesth part of a day, or nearly four minutes (3 minutes 55.9094 
seconds). 

The mean solar day, according as it is employed for civil or astro- 
nomical purposes, is designated the civil day, or the astronomical day. 
The former begins and ends at midnight; the latter commences and 
ends at noon. The astronomical day is understood to commence 
twelve hours before the civil day, but its date does not appear until 
its completion, twelve hours after the corresponding civil date. The 
two dates, therefore, coincide only during the later half of the civil 
and the earlier half of the astronomical day. 


ANCIENT AND MODERN RECKONING OF TIME. 


Tt has been stated that all shorter periods of time than a day are 
conventional and arbitrary, there beng no measure less than a day 
denoted by nature. The only exception is the interval marked by 
the rising and setting of the sun; a period of time varying with the 
latitude and changing from day to day with the seasons. 

The sub-division of the day into parts has prevailed from the 
remotest ages ; though different nations have not agreed, either with 
respect to the epoch of its commencement, the number of the sub- 
divisions, or the distribution of the several parts. 

The division of the day with which we are most familiar is that 
which separates the whole space of time occupied by a diurnal revo- 
lution of the earth into two eqnal parts; one part extending from 
midnight to noon, the other part from noon to midnight. These 
half days are sub-divided into twelve portions or hours, and these 
again into minutes and seconds. 

Astronomers do not divide the day into two sets of twelve hours. 
The astronomical day, extending from noon to noon, is reckoned by 
hours running from one to twenty-four. 
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In China and some other parts of the world, no half days are used. 
The Italians, the Bohemians and the Poles have a division of the 
day into twenty-four parts, numbered from the first to the twenty- 
fourth, from one o’clock to twenty-four o’clock. The Chinese divide 
the day into twelve parts, each being equal to two hours of our 
time ; these they again divide into eight parts, thus sub-dividing the 
whole day into ninety-six equal parts. The Chinese astronomers, 
according to some authorities, divide the day into 100 parts, and 
each of these into 100 minutes, so that the whole contains 10,000 
minutes. The inhabitants of Malabar have divided the day into six 
parts, each of these again into 60 parts. The ancient Tartars, Indians 
and Persians divided the day into eight parts, they had also a 
division of sixty parts. 

In Japan there are four principal points of division—at noon, mid- 
night, sunset and sunrise, dividing the natural day into four variable 
parts. These four parts are divided each into three equal portions, 
together making twelve hours. Each hour is again divided into 
twelve parts, thus making in all one hundred and forty-four sub- 
divisions of the day. The six hours between sunrise and sunset 
differ in length, day by day, from the six hours between sunset and 
sunrise. During the summer the hours of the day are much longer 
than those of the night, and shorter, on the contrary, in the winter. 

The division of that portion of the day during which the sun is 
above the horizon, into parts, belongs to the remotest ages of antiquity. 
The division of the other portion, which embraces the period of dark- 
ness, is of more recent date. It was not introduced at Rome until 
the time of the Punie Wars. 

In early times the only divisions recognized were sunrise and sun- 
set. Afterwards the division of the interval of daylight into two 
parts was made to denote mid-day. For many ages the Romans 
took no public notice of any point in the diurnal revolution of the 
earth, excepting mid-day. The precise time was manitested when 
the line of the sun’s shadow fell along the forum in a particular 
direction, and the fact was duly announced by sound of trumpet. 

Before mechanical means were adopted for the division of the day, 
only the vague, natural divisions of forenoon, afternoon, morning, 
evening and night could be used. Mention is made of the erection 
of the first sun dial at Rome by Papirius Cursor, 293 B.C., and the 
division of time into hours. The employment of sun dials led to a 
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singular consequence, the number of hours were made constant 
between sunrise and sunset, and instead of being equal in length, the 
hour varied with the length of daylight. Whatever the moments of 
sunrise and sunset, the interval of light was divided into 12 parts. 
Tf the sun rose at 4 a.m. and set at 8 p.m., according to our notation, 
each hour would be equal in length to 80 of our minutes. Old habits 
are so strong that this constantly varying system was adhered to long 
after mechanical time-keepers were introduced, and attempts were 
made to regulate clocks to tell the unequal hours. Like the Romans, 
the Greeks divided the intervals of light between sunrise and sunset, 
whatever its length, into 12 equal parts, subject to change from day 
to day. The custom of making the hours variable is still followed 
by some eastern nations. 

The system of dividing the day by the rising and setting of the 
sun makes the hours indefinite periods, as they continuously change 
with the seasons. Except at the equinoxes, the hours of the night 
and day can never be of equal length. Near the equator the varia- 
tions are least ; they increase with every degree of latitude until the 
arctic and antarctic circles are reached, within which a maximum is 
attained. Even in the latitude of Rome, the length of the hours of 
daylight and darkness under this system have an extreme difference 
of 75 minutes. In Spitzbergen the sun sets about the beginning of 
November, and remains below the horizon for more than three 
months. It does not set for an equal period after the middle of May. 

Sun dials had two great defects, they were unserviceable at night 
and during cloudy weather. The clepsydra or water clock was 
accordingly introduced at Rome about 158 B.C., by Scipio Nasica 
Corculum. It measured time by allowing water to escape through 
an orifice in a vessel, as sand flows through a modern sand glass. 
Subsequently some sort of toothed-wheel work was applied to the 
clepsydra by Ctesibius (A. D. 120). Diurnal and nocturnal time 
was measured in this or some other rude manner for many centuries. 
Besides sun dials, gnomons and clepsydre, all of which appear to 
have been known to the Egyptians, Indians, Chaldeans, Babylonians 
and Persians long before their Introduction at Rome, mention is 
made of a contrivance by which a mechanical figure dropped a stone 
into a brazen basin every hour, producing a loud sound which for a 
great distance announced the divisions of time. King Alfred em- 
ployed as a time-keeper six wax candles, each 12 inches long. Three 
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inches burned in about an hour, and thus the six candles lasted 
24 hours, each being lighted in succession by an attendant. The 
system of measuring time by the burning of candles was subsequently 
used in monasteries. About the time of the eleventh century clocks 
moved by weights and wheels were first introduced. The pendulum 
clock was invented in the 17th century. 

The Babylonians, Persians, Indians, Syrians, Greeks and other 
ancient nations, began their day at sunrise, and had divisions cor- 
responding to morning, forenoon, mid-day, afternoon, evening and 
night. The Jews had four divisions, viz., evening, morning, noon 
and midnight, the two first being much longer than noon and mid- 
night. The civil day of the Jews began at sunrise, their sacred day 
at sunset. The latter mode was followed by the Athenians and 
ancient Gauls. 

The ancient, like the modern, Arabians began their day at noon. 

The Chaldean astronomers divided the day into sixty parts; lke 
the modern Chinese, they also had a division of the day into twelve 
hours. 

The ancient Egyptians (probably B.C. 1000) divided the day 
equally into day and night, and again sub-divided each half into 
twelve hours, numbered from 1 to 12; the night with them com- 
menced six hours before and terminated six hours after midnight ; 
the day began six hours before noon and lasted twelve hours, or 
until six hours after noon. It is probable that the Egyptians had 
different modes of computing the day in different provinces. Accord- 
ing to Pliny, they reckoned it from one midnight to another. The 
astronomers of Cathay and the East Indies reckoned it in the same 
manner. The Mohammedans from one twilight to another. 

The day is reckoned to begin in China before midnight, the first 
hour extending from 11 p.m. to 1 am. of our mode of reckoning. 
The Jews, Turks, Austrians and others, with some of the TItalians, 
have begun their day at sunset. The Arabians begin their day at 
noon, and in this respect they resemble the astronomers and navi- 
gators of modern nations. In Japan it has been customary to adhere 
to the practice of the ancient Babylonians in beginning their day at 
sunrise. 

The above are some of the customs, gleaned from history, which have 
prevailed at various times in different countries with respect to the 
day and its sub-division. To these may be added the custom _prac- 
tised at sea by navigators. Mariners of different nations have had 
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different customs, but the most common practice on shipboard is ta 
divide the 24 hours into six equal portions called “watches,” and 
these again into eight equal parts known. as “bells,” and numbered 
from | to 8. Thus, the whole day is sub-divided into 48 equal parts. 
‘The period,of time called a “watch” is four hours in length, the 
reckoning being as follows : 
From noon to 4 p.m., the afternoon watch. 
‘‘ 4p.m. to 8 p.m., the dog watches (from 4 to 6 being the 
first dog watch; from 6 to 8 being the second dog watch). 

“ 8p.m. to midnight, the first (night) watch. 

** midnight to 4 a.m., the middle (or second night) watch. 

«« 44.m. to 8a.m., the morning watch. 

** 8a.m., to noon, the forenoon watch. 


This division into watches has a remarkable similarity to the prac- 
tice followed by the Jews before the captivity. They divided the 
night into three watches, the first lasting till midnight, the middle 
watch lasting till cock-crow, the morning watch lasting until sunrise. 


From what has been set forth, it would appear that the sub- 
divisions of the day have not been less varied than the computations 
of the day itself. Man has reckoned the day to begin at sunrise, at 
sunset, at noon, at midnight, at twilight, at one hour before mid- 
night, at six hours before midnight, and at six hours before noon. 
He has divided it in a great variety of ways, viz.: First, into two, 
four, twelve, twenty-four and one hundred and forty-four unequal 
parts ; second, into two, four, six, eight, twelve, twenty-four, forty- 
eight, sixty, ninety-six and into one hundred equal parts, without 
including the small sub-divisions of minutes and seconds. The com- 
mon practice at present with most civilized nations is to divide the 
day into two series of twelve hours each, a custom which corresponds 
very closely with that followed by the ancient Egyptians long before 
the Christian era. Thus, while we have made extraordinary advances 
in all the arts and sciences, and in their application to everyday life, 
-we find ourselves clinging to a conventional and inconvenient mode 
of computing time; one not materially different from that practised 
by the Egyptians perhaps thirty centuries ago—a custom which an- 
swered every purpose when the world was young and its inhabited 
portion of narrow limit, but now indefensible in theory and incon- 
venient in practice. 
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The Chinese system would, without a doubt, suit the requirements 
of this age much better than that which we now follow. The halving 
of the day is one source of difficulty which ought not to exist, and it 
would be an important step to imitate the custom of computing time 
which is followed by that old oriental civilization. The adoption of 
the Chinese system, by which half days would be thrown out of use, 
would not, however, obviate the other very serious objections which 
have been raised. To overcome at once all the difficulties is the 
problem which presents itself for solution. 


A SCHEME OF UNIFORM TIME-RECKONING. 


It has been stated that the period occupied by a diurnal revolution 
of the earth, is the shortest measure of time which we find in nature. 
As a consequence, man is left to reckon and sub-divide this measure 
in the way best calculated to promote his own convenience. There 
can be no doubt whatever that all smaller divisions, except that 
produced by the rising and setting of the sun, must be artificial 
and arbitrary. 

When the decimal system was adopted by the French, it was pro- 
posed to divide the day into ten and a hundred parts; a scheme which 
would probably be the best at this age of the world, had the whole 
system of horology to be established de novo. In view of generally 
prevailing customs, however, it will doubtless be felt that any attempt 
to introduce the decimal division of the day would be unwise; that it 
would be futile to propose a change which could only succeed by 
seriously interfering with the present notations. . 

The progress of the world may indeed before long demand a 
radical change in our chronometry ; but the present method of com- 
puting time in the more civilized parts of the earth is so interwoven 
with every day life, that it cannot in the meantime be disregarded. 
It will be evident that the consideration of any change should be 
based on the full recognition of established customs. Instead of 
attempting to uproot and supersede the present system, it is con- 
sidered that any new scheme to meet the requirements of the age 
should rather be engrafted on and be in as complete harmony as 
possible with the old one. 

In this view the following suggestions are offered : 

Our first effort should be to find a suitable unit measure of time, 
uniform in length, and, for obvious reasons, the shortest to be found 


in nature. 
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The sidereal day fulfils these conditions, and therefore suggests 
itself as being suited for the standard required. 

The sidereal day is not, however, sufficiently marked for the ordi- 
nary purposes of life. The generality of mankind could not easily 
note the culmination of a star. On the other hand, the diurnal 
return of the sun in the heavens is a more striking and easier 
observed phenomenon. Accordingly, there is everything to suggest 
the adoption for the unit measure, not the solar day on account of 
its variable length, but the mean period occupied by a revolution of 
the earth on its axis, in relation to the sun. 

That pericd would be precisely equal in length to the artificial 
day, known as the mean solar day. The unit measure proposed 
should not, however, be considered in the light of an ordinary day, 
but rather as a known period of abstract time—‘“‘day” being the 
name given to denote certain local phenomena successively and 
continuously occurring at the earth’s surface. 

It is proposed to divide the unit measure into twenty-four equal 
parts, and these again into minutes and seconds, by a standard time- 
keeper or chronometer, hypothetically stationed at the centre of the 
globe. 





It is proposed that, in relation to the whole globe, the dial plate 
_of the central chronometer shall be a fixture, as in Fig. 1; that each 
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of the twenty-four divisions into which the unit of time is divided, 
shall be assumed to correspond with certain known meridians of 
longitude, and that the machinery of the instrument shall be arranged 
and regulated so that the index or hour hand shall point in succession 
to each of the twenty-four divisions as it became noon at the corres- 
ponding meridian, In fact, the hour hand shall revolve from east to 
west with precisely the same speed as the earth on its axis, and shall 
therefore point directly and constantly towards the sun, while the 
earth moves round from west to east. 

Each of the twenty-four parts into which the time-unit is proposed, 
as above, to be divided, would be exactly equal in length to an hour; _ 
but they ought not to be considered hours in the ordinary sense, but: 
simply twenty-fourth parts of the mean time occupied in the diurnal 
revolution of the earth. Hours, as we usually refer to them, have a 
distinct relation to noon or to midnight at some particular place on the 
earth’s surface, while the time indicated by the standard chronometer 
would have no special relation to any particular locality or longitude. 
It would be common and equally related to all places, and the twenty- 
four sub-divisions of the unit-measure would be simply portions of 
abstract time. 

The standard time-keeper is referred to the centre of the earth, in 
order clearly to bring out the idea that it is equally related to every 
point on the surface of the globe. The standard might be stationed 
anywhere—at Yokohama, at Cairo, at St. Petersburg, at Greenwich, 
or at Washington. Indeed, the proposed system, if carried into force, 
would result in establishing many keepers of standard time, perhaps 
in every country, the electric telegraph affording the means of securing 
perfect synchronism all over the earth. 

In order properly to distinguish the new unit measure and its sub- 
divisions from ordinary days and ordinary hours, a new nomenclature 
might be advisable. The employment of the letters cf the alphabet 
for the twenty-four divisions would in most civilized countries com- 
pletely distinguish them from local hours, and the twenty-four 
meridians, which on the surface of the globe would correspond with 
the sub-divisions, might also be so known. It would farther be 
expedient to distinguish the proposed new system from sidereal, 
astronomical, civil or local time. For this purpose either of the 
designations, “common,” “universal,” “non-local,” “uniform,” “abso- 
lute,” “all world,” “terrestrial,” or “cosmopolitan,” might be employed. 
For the present it may be convenient to use the latter term. 
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Besides the standard keepers of “cosmopolitan” time, established at 
many places possibly in every civilized country, it is suggested that 
every clock and watch should, as far as practicable, move synchro- 
nically, all indicating the same time. 

As a theory, it is proposed that when the hands of any one time- 
piece point to A or to G, the hands of each and every other horo- 
logical instrument in use throughout the globe should point to A or 
to G at the same moment. 

It is proposed that, in establishing the zero of the sub-divisions 
and its corresponding meridian in relation to the surface of the earth, 
regard be had to the general convenience, and that the views and 
interests of all nations should, as far as practicable, be equally 
consulted. 

Under the system of cosmopolitan time, the meridian which corres- 
ponds with zero would practically become the initial or prime meridian 
of the globe. The establishment of this meridian must necessarily 
be arbitrary. It affects all countries, more especially maritime 
countries, and in consequence of prejudice and national sentiment, 
it is possible that delicacy and tact and judgment may have to be 
exercised in the consideration of the subject. There ought not, how- 
ever, to be much difficulty in dealing with the question. Matters of 
scientific concern are not and should not be made subservient to 
national jealousy. Science is cosmopolitan, and no question can be 
more thoroughly so than that which we are attempting to investigate. 

In a separate paper, I have at some length discussed this branch of 
the subject, and I trust I have succeeded in pointing out a convenient 
and suitable position for a prime meridian, common to all the world, 
a selection which would offend no prejudice, and when carefully con- 
sidered would, I feel assured, commend itself as well calculated to 
meet all the purposes for which a common initial meridian has for a 
great many years back been proposed, and likewise those special 
objects for which it is now suggested. 


COSMOPOLITAN AND LOCAL TIME. 


Assuming a common zero of longitude established by general 
concurrence, each rotation of the earth on its axis may be noted by 
all nations simultaneously. Under the system of cosmopolitan time, 
it would be everywhere practicable to keep an accurate chronological 
reckoning without complication or confusion. It is necessary, how- 
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ever, to consider the points in which all parts of the earth have 
equally an interest ; and it is important to inquire how the scheme 
of reckoning proposed can be generally adapted to the ordinary 
requirements of life. 

The diurnal return of the prime meridian to a point in the heavens 
opposite the sun, would mark the common unit-measure of time 
throughout the world. Its beginning and ending, its twenty-four 
divisions and its sub-divisions, would each in turn prevail everywhere 
at the same moment of absolute time. This common measure would, 
however, completely coincide with the local day of only one meridian. 
The local days of countless other longitudes would have as little coinci- 
dence with the unit-measure as with each other. At the same moment 
they would all differ ; while it would be noon with one, it would be 
midnight with another, sunrise with a third ; and so on. 

Men and nations may agree to establish for convenience a common 
unit-measure of time; but dawn and dusk, light and darkness, will 
sweep round the globe, following each other in silent yet certain 
succession, as long as the world lasts—phenomena to prescribe in 
every land when men shall sleep, and when return to active life. 
The position of the sun in every local sky will always control domestic 
usages and continue to govern social customs. Do what we may, the 
ever changing local day, as it continully progresses from longitude to 
longitude, will everywhere assert itself and exact recognition. 

How then are we to derive any practical good from the advantages 
which, as a theory, the system of cosmopolitan time appears to 
promise ? 


(1) All old customs may be retained for local purposes as at present, 
the new system being introduced as the means of more accurately 
reckoning time in connection with telegraphs and steam communi- 
cation by land and water, and in describing events in which all 
mankind have a common interest. 

(2) On the other hand, the new system may to some extent 
supersede present customs, and be employed for reckoning local as 
well as general time. 

(3) A compromise may be suggested by which we would have 
cosmopolitan time as a common measure for reckoning dates and 
periods of general interest, and a number of sub-standards, each 
equally related to the common standard, for distinct local time. 
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It is obvious that to retain the old custom of reckoning hours, and 
at the same time secure the advantages of the cosmopolitan or non- 
local system, dual time-keepers, but not necessarily two distinct sets 
of time-keepers, would be required. This object is attained by having 
two dials to the one time-keeper, placed, in the case of a watch, back 
to back, or in the case of a stationary clock, side by side, as in Fig. 2 ; 


Fic. 2, 





Loca TIME. CosMOPOLITAN TIME. 


the instruments being constructed so that the same wheel-work would 
meve the hands of both dials. The figure No. 2 is suggested for a 
stationary clock ; the night half of the dials are shaded. 

The dial with the Roman numerals is designed for local time, while 
the lettered dial is for cosmopolitan or non-local time, to be used in 
connection with railways, steamboats and telegraphs, and as a record 
of passing historical events. 

It is obvious that if clocks and watches were constructed on these 
principles, the difficulties and inconveniences which have been alluded 
to, and which seem inseparable from the present system, would be 
fully met. Assuming the scheme to be in general use: while local 
time would be employed for all domestic and ordinary purposes, 
cosmopolitan time would be used for all purposes not local; every 
telegraph, every steam line, indeed every communication on the face 
of the earth, would be worked by the same standard. Every traveller 
having a good watch, would carry with him the precise time that he 
would find observed elsewhere. Post meridian could never be mis- 
taken for ante meridian. Railway and steamboat time-tables would 
be simplified and rendered intelligible, and no one can claim that 
such now is the rule. 
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As an illustration, I present condensed time-tables of the great 
railway route now being established from London to the Pacific 
through Canada. Table A is prepared in accordance with the present 
system. Tables B and C are two different modes of applymg the 
system of cosmopolitan time, and illustrate the simplicity of that 
system for such purposes. (Vide Appendix, No. 1.) 

It has been said that the 24 sub-divisions of the unit-measure 
may be known by letters, in order to be distinguished from local 
hours. But why use numerals for local hours? Numerals have no 
special advantage over letters; habit has undoubtedly rendered the 
former familiar to the mind of this generation in connection with 
the hour of the day ; but if the 24 divisions had to be again named, 
and letters instead of numerals were adopted, the time of day could 
be as well expressed and as easily comprehended as at present. On 
the other hand, letters when arranged in a circle, as on the dial of 
a clock, have at least this advantage over numerals: they are all 
symbols of equal importance, and any one letter could be taken to 
represent the beginning of the series of the 24 which make up the 
day ; while in the case of numerals, the lowest number can only 
represent the first of the series. 

Let us take an illustration of the advantages of letters in connection 
with the scheme. Suppose G to be the noon letter at a particular 
place, how easy it would be for a resident to comprehend that it was 
always noon when the hour hands of the clock pointed to G ; that 
it was always midnight when they pointed to 7’, the letter on the 
dial plate opposite to G'; or, in speaking of any particular time of 
day, say four hours before mid-day, it would be as easy to comprehend 
the time referred to by the use of the letter C as by the numeral 8. 
Persons living in that locality would soon become familiar with the 
relation which the several letters had to the time of day. 

Again, if we pass to a locality where another letter O becomes 
the meridian or noon letter, there could be no misunderstanding the 
meaning of the expression, Zime P. 22. It could have but one 
meaning, viz., 1 hour and 22 minutes after mid-day, while 1.22 has 
a double meaning, undetermined without the addition of “ante 
meridian” or ‘ post meridian.” 

Thus it may be shown, if we could entirely ignore old practices 
and begin de novo, the nomenclature proposed for cosmopolitan time 
might very readily be employed for local purposes. 
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To render the dial plates of time-pieces perfectly intelligible in 
each place when used for local time, the expedient shown in Fig. 3 
might be adopted. 


HiGeSs 





LovAL AND COSMOPOLITAN TIME. 


Here the noon and midnight letters are easily distinguished, and 
that portion of the day which includes the hours of darkness cannot 
be mistaken. These or similar expedients could be employed with 
the same effect in the clocks and watches used in every place on 
the surface of the earth. 

It would, however, be vain to assume that the present system could 
be at once abolished and disregarded. It becomes expedient, therefore, 
to consider how the advantages of the scheme of cosmopolitan time could 
be secured in everyday life. It is perfectly obvious that the present 
system cannot be overlooked ; and that, although it may not be always 
maintained, it must for some time be continued. We must therefore 
look for some means by which the new notation may be employed in 
conjunction with the old, until the latter would fall into disuse. 

It may be said that local time is almost always more or less 
arbitrarily established. Our clocks but rarely indicate true local 
time, and the most perfect time-pieces are for the greater portion 
of the year either faster or slower than the sun. In fact, correct 
ordinary time-keepers must necessarily at certain seasons be about 
15. minutes faster or slower than true solar time, and: no inconveni- 
ence whatever is found to result. The adoption of Irish time in 
England, or English time in Ireland, could not be felt in civil affairs. 
The difference between English and Irish time, as arbitrarily estab- 
lished, is twenty-five minutes; but in the west of Ireland local 
mean time is forty minutes, and solar time sometimes fifty-five 
minutes behind English time (Greenwich). Greenwich time is used 
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throughout England and Scotland, although it is half an hour faster 
than local mean time, and sometimes forty-five minutes faster than 
solar time on the west coast of the latter country. 

In every country, local time is more or less arbitrarily established ; 
it could not be otherwise, without causing great confusion, as no two 
places, unless in the same meridian, have the same true local time. 
In considering the whole subject, itis felt that if some simple rule 
could be agreed upon for defining local time everywhere, it would 
materially add to general convenience. : 

It is suggested that each of the twenty-four lettered meridians 
(Fig. 1) should be taken as standards for establishing approximate 
local time, and that as a general rule all places should adopt the 
local time of the nearest of these meridians. This would divide the 
surface of the globe into twenty-four “lunes,” forming distinct local 
sections. Although the twenty-four fixed meridians would be at one 
hour’s distance from each other, only in extreme cases would the 
difference between the true and approximate local time be as much 
as half an hour. In many cases there would be no difference, and 
in no case could the difference be of the slightest moment in the 
ordinary business of civil life. Whenever exact time was required 
for any purpose, cosmopolitan time, assuming it to be in general use, 
would be available, or a third hand, such as shown by the dotted line 
in the figure, might in certain cases be used. 





CosMopoLiraAN WatcH DIAL. 


Fig. No. 4 represents a compound dial designed to indicate non- 
local as well as local time, on the same face of a clock or watch, by 
means of one set of hands. In this arrangement it is proposed to 
have the Roman numerals for local time inscribed on a movable disc, 
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adjustable for each separate hour, and may thus be set for any one of 
the twenty-four fixed meridians referred to. The adjustment would 
be effected without in the least disturbing the machinery of the in- 
strument, or interfering with the index hands. 

Church clocks and other stationary time-pieces would have the 
local time dise permanently secured in the proper position. Only in 
the case of persons travelling beyond any particular local time section 
would the local time dise of their watch require to be changed. Its 
adjustment under such circumstances would be simple ; it would only 
be necessary to move the dise round until 12 o’clock noon coincided 
with the meridional letter of the new locality. Suppose, for example, 
the letter G represented the longitude of the new position of the 
watch: 12 noon placed in conjunction with G would complete the 
adjustment of the instrument. For every other new position the 
same operation would be repeated. Notwithstanding every change 
that may be made for local time, the machinery of the watch need not 
be interfered with, and the hands would continue to indicate correct 
cosmopolitan time. ‘The distinction between cosmopolitan time and 
local time would always be perfect ; the former would invariably be 
known by letters; the latter, as at present, by the Roman numerals. 

As in the diagrams, it is proposed to denote that portion of the 
day which includes the hours of darkness by a black or dark ground, 
in order that the night hours could never be mistaken for the hours 
in the middle of the day, which have the same numerals. The 
several “ watches” into which the day is divided on shipboard might 
be distinguished. The local time disc exhibits a light portion be- 
tween 8 a.m. and 4 p.m.; this includes and represents the forenoon 
and afternoon watches, noon being the dividing point. The dark 
portion, extending four hours before and four hours after midnight, 
embraces the two night watches; while the shaded portions, from 
4 p.m. to 8 p.m., and from 4 a.m. to 8 a.m., represent the dog watches 
and the morning watch. This arrangement would perhaps prove 
useful, in view of the hundreds of thousands who navigate the ocean, 
and the yearly increasing number of ships that adopt and constantly 
use this division of the day into ‘‘watches,” finding it, as they appear 
to do, the most convenient scheme of division for daily routine at sea. 

Other modes of carrying into execution the principles of construc- 
tion proposed will readily suggest themselves to practical men. (Vide 
Appendix No. 2.) It seems only here necessary to allude to one 

point. It may be objected that the change of system would render 
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the clocks and watches in use valueless. But the remedy is simple, 
as local time may be retained and indicated side by side with cosmo- 
politan time by altering the dial plates or substituting new ones. 

The establishment of twenty-four fixed meridians, as proposed, at 
one hour’s distance from each other, as standards for local time, 
would secure complete uniformity in the indication of the minutes 
in all the clocks of the world ; the hours of local time only differing. 
Appendix No. 3 illustrates this feature ; it shows simultaneous time 
at each of the twenty-four standard meridians ; local time varying 
one hour in each case ; cosmopolitan time remaining constant. 


In this communication I have endeavoured to submit the incon- 
veniences and difficulties inseparable from our present mode of 
reckoning dates, and from our system of keeping and noting smaller 
divisions of time. I have referred to the various usages and customs 
which prevail, and I have drawn special attention to the fact that the 
application of steam to locomotion by land and sea, and of electricity 
to the telegraph, literally without limit, has rendered the present 
practice of reckoning time ill suited to modern life. 

It cannot be supposed that these agents of progress have com- 
pleted their mission. We may rather assume that these extraor- 
dinary powers have but commenced their wonderful career, and that 
they will achieve further triumphs in civilization. 

Tt is in America these agents have been introduced to the greatest 
relative extent, as the subjoined estimate of the length of railways 
constructed will show : 











POPULATION. MILEs or Rariway. 
ENTE rte Pate Paar rot eRe a ee ae aR ay A eee 824,548,500 7,643 
IDI) Na Ades og sodoan aoe nagaonUeNsooL 309, 178,300 88,748 
VASE Go ie ae AA Ue RO ak a cI Ue ene AS Sua oD 199,921,600 1,451 
Nandy SaeAimenicameer reenter 85,519,800 83,655 
FATAS tT AlASIA ge tendo iteieiaio me cioteeneyeke peers 4,748,600 1,752 
Motalseeeeee 1,423,917,800 183,248 


Tt has been suggested, that the difficulties already met in portions 
of America threaten to become increased as the railway system is 
extended. It may therefore be assumed, that any practicable scheme 
to effect a remedy would be favourably received. The importance of 
the subject is not confined to America, for the other quarters of the 
globe are now or will be similarly interested. Australia‘and Africa 
will before long be pierced, perhaps girdled, by railways. Asia, with 
more than half the population of the world, must in due time follow 
in the general progress. In North and South America, there is room 
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for a great increase of railways; but taking the present mileage and 
population of that continent as a basis, the proportion would give to 
Europe and Asia together more than one million miles of lines. 
These two great continents have as yet only 96,000 miles of railway, 
and it would probably be taking too sanguine a view to suppose that 
so great an increase will speedily be realized. No one, however, can 
doubt that the network of railways in Western and Central Europe 
will before long be greatly enlarged; that branches will extend to 
Asia; and that off-shoots will ultimately be prolonged to the farthest 
shores of the Chinese and Russian Empires. A comparatively few 
years may indeed witness extraordinary progress in this direction, to 
bring into prominence the difficulties alluded to, and which cannot 
fail to make themselves felt. 

The subject which we are now considering, in different degrees clearly 
concerns all countries ; it is especially important to the United States, 
Brazil, Canada, indeed to the whole of America. It is important to 
France, Germany, Austria, and to every nation in Europe. It is of 
peculiar interest to the gigantic empire of Russia, extending over 
nearly 180 degrees of longitude, and with a total variation in local 
time of about twelve hours. It is of still greater importance to the 
Colonial Empire of Great Britain, with its settlements and stations 
in nearly every meridian around the entire globe, and with vast terri- 
tories to be occupied in both hemispheres. 

Before the introduction of railways in England, every town and 
village kept its own time. The traveller found his watch constantly 
at variance with the local clocks. On the establishment of the railway 
system this state of things could not be tolerated, as local time could 
only lead to complication and confusion. The railways demanded 
uniform time, and Greenwich time came to be used. This was looked 
upon as an innovation, and was for a considerable period vigorously 
opposed. At last the advantages of uniform time became so manifest, 
that Greenwich time came into general use throughout Great Britain. 

But for the employment of uniform time in England, Scotland and 
Ireland, it would be an extremely difficult task to regulate safely 
the great number of daily trains. The safe working of the railways 
in the United Kingdom is indeed a problem sufficiently difficult even 
with uniform time; and we can scarcely conceive how much the 
problem would be complicated if ‘in Great Britain they were to revert 
to the system of local time as it prevailed in the days of stage 

coaches, when every town and hamlet kept its own time. 
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Among the several objects which the scheme of cosmopolitan time 
has in view, not the least important is to extend to the world similar 
advantages to those which have been conferred on Great Britain by 
the general adoption of uniform time since the commencement of the 
railway era. 

Meteorologists have felt the necessity of some general scheme of 
reckoning by non-local time, such as that now proposed. The enor- 
mous number of meteorological observations recorded in every part 
of the world are of but little value until accurate allowances are 
made for the differences in local time. The immense labour involved 
will be understood when the number of stations and the number of 
daily and hourly observations are considered. Accordingly, it will 
be seen that meteorological science would derive great advantages 
from the general adoption of uniform time. 

Navigators are required to employ a standard time to enable them 
fron: day to day, when on long voyages, to compute their longitude. 
For this purpose it is a practice with ships to carry the local time of 
the national observatory of the country to which they respectively 
belong. For example: French ships reckon their longitude by Paris 
time ; British ships by Greenwich time. Cosmopolitan time would 
serve precisely the same purpose as a standard for geographical 
reckoning, and it would be some advantage to the marine of the 
world to have a uniform standard established—the common property 
of all nations, and in common use by land and water everywhere. 
Tt has already been said that the telegraph provides the means of 
securing perfect accuracy at all stations, however remote; indeed, 
through this agency, time-keepers may be made to beat time synchro- 
nously all over the globe. Already the length of telegraph lines in 
operation approaches 400,000 miles; and we are warranted in beliey- 
ing that ultimately the means of instantaneous communication will 
ramify through every habitable country, and find its way to every 
port of commercial importance. 

I take the ground that we have entered upon a remarkable -period 
in the history of the human race. Discoveries and inventions con- 
tinue to crowd upon each other in almost magical succession, and 
who ean tell what progress will be made within the coming fifty 
years? Steam and electricity are really narrowing the limits of the 
world. Lines of telegraph and steam communications, the creations 
of but yesterday, are girdling the earth and bringing the most distant 
countries into close neighbourhood. In a few years the wire and the 
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rail will have brought men of all races face to face to intercommunicate 
knowledge and dispel prejudices. Sooner or later the barbarous 
custom of dividing the day into two sets of twelve hours, as if 12 was 
the limit of arithmetical knowledge, will be judged at its right value. 
The hands of time-keepers pointing in all conceivable directions at 
the same instant of absolute time will be held as an extraordinary 
anomaly, and steps will be taken to avoid the spectacle of men at the 
one moment nominally living in different hours, in different days, 
and in some extreme cases in different months and years. 

The system of chronometry which we have inherited may have 
been well suited to the purpose for which it was designed long 
centuries ago, when the known world was confined within the pillars 
of Hercules, or it may even have answered all the requirements of 
man a few generations back, before the great modern civilizers, steam 
and electricity, began their work. Now we realize the fact that the 
system is awkward and inconvenient. In a few years—and who 
can count them—may we not find a radical change: imperatively 
demanded by the new conditions of the human race. 

Tt is probably not now unseasonable to discuss the subject. It 
would be a vain task to attempt at once to abolish a custom so 
hoary with age, and so generally practised as our system of com- 
puting time. But the necessity of change once admitted, the public 
mind will gradually become familiar with the idea, and will learn to 
welcome any modification in the system when its expediency is 
established. 

But it will be important first to determine the extent of the 
required modification. ‘The scheme should be well considered so as 
to be free from the imperfections which result from haste. It should 
be rendered generally acceptable, so that whenever the necessity arises 
in any country or community for its introduction, it may be spontane- 
ously adopted ; the inhabitants feeling assured that they were selecting 
a system eventually to become universal. 

The suggestions I have ventured to offer are presented with the 
view of drawing attention to the subject. They point to the establish- 
ment of a common prime meridian as the first important step, and as 
the key to any cosmopolitan scheme of reckoning. This step taken, 
the more progressive nations would probably promote the establish- 
ment of a comprehensive system of chronometry suitable to every 
condition of civilization, and advantageous to the inhabitants of the 

‘globe on every line of longitude and on every parallel of latitude. 
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APPENDIX No. 1. 


Condensed time-tables, illustrative of the application of the cosmio- 
politan system of time-reckoning, to railway and steamboat com- 
munications. The great mail and passenger route now being 
established through Canada is selected as an example. Table A is 
arranged according to the present system. Table B is arranged for 
cosmopolitan time. Table C is arranged for local time standards, 
established by lettered meridians 15° of longitude apart, each -vary- 
ing one hour. The hours of the day are numbered from | to 24 
instead of two sets from 1 to 12. 


TABLE A.—Arranged according to the present system. 
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SHUIPPICAN serene isien chiar LODO Beis 5 565 a0 New Brunswick 4.30 
(BAGH) soacoouncs .. 7th noon} New Brunswick ss 
Rives DU eLOUR rite er LOLOO;psmeesee Quebec time ...... 9.00 
|) QHABBIIO! “A Se sscidoaaso doen 2.00 a.m Quebec time .,.... iy 
MONTREATH yen ee cee S:00lasm ae Quebec time ...... ty 
(Crmoute) ieee eee .. 8th noon| Quebec time ...... oe 
OTTAWAS Acinic eetaiees IVO Is, So540c Quebec time ...... ig 
INTPPISING GARE meee en Shell) fis saa boc Huron time ... .. 5.30 
ia SURER CO Ree heer 1OSO0 aan Superior time 6.00 
(Cramoute) eee ..  9thnoon| Superior time .... re 
HOR TAWTEITAM ..)-)-)jeiee 3.30 p.m. ...... Superior time .... a 
GEE WVATING Jeeves eee ne ILD) Batis 55 9900 Manitobah time ..| 6.30 
SBERMR RIA Gece cenit GL00rasmeenee ee Mantiobah time a 
i (GB ROH) sosdodoase .. 10th noon} Mantiobah time .. fe 
TENVANGSTONIH/) 0s Lele cn 2 3.00) penne a. Saskatchewan time.| 7.00 
SASKATCHEWAN.......... CED Touhy oo d056 Saskatchewan time. se 
BATKEEKOR DMEM eenerseeee ILOO Boi) sobooo Athabasca time....| 7.30 
WD MONTONUME ee telae deaths 9220 fasmee ree Athabasca time.... or 
(CieEOULC) Mercere .. llth noon} Athabasca time.... OG | 
MONTBRUNG Eee aie. PRAY Oty en ais Athabasca time.... iN | 
YELLOW HEAD Pass ....| 7.00 p.m. ...... Rocky Mount’n time} 8.00 
TETE JAUNE CACHE...... Chl OD, 54640 Rocky Mount’ntime} ‘‘ 
(enroute) ee lrerrectece .. 12th noon | Rocky Mount’n time Gd 
|| Pactric OCEAN .......... ILD GoTE Wy deol B. Columbia time..| 8.30 | 


| 


} 
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TABLE B. 


Arranged for Cosmoplitan Time. 


TABLE C. 


Focal Time Standards, established 
one hour apart. 
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Cosmo- 
PRINCIPAL STATIONS. POLITAN 
TIME. 
HRONIDON ME craic ese isis sco P. 00 
HD) WAS UGTINGg asics aes Sasi eins =! or Ch 
lst Noon (en route)....| G. 25 
W. Coast [IRELAND ...... H. 25 
2nd Neon (at sea) H. 00 
3rd Neon (at sea) ....| H. 40 
4th Noow (at sea) 20 
5th Neon (at sea) .. K. 00 
St. Jonn, Newfoundland .| G. 30 
6th Neon (er route) ..| K. 39 
Str. GzorGs, Newfoundland} R. 00 
SHMPPIGAING Ha vnicisiats hie siete I, SD 


7th Noon (en route) .. L. 30 


FR EIVARD OM EOUP ye ciciecen W. 00 
QUEBEC aya sts eodrcroets B. 00 
INIORTEST HAIER reais geet H. 00 
8th Neen (en route) M. 00 
(ORDA A Loto Vela ee Sipee N. 00 
INIPRISTING Ue eo esici ice Vv. 00 
Py SURERIOR ec se es L. -00 
9th Noon (en reute) ..| N. 00 
Fort WILLIAM .......... Q. 30 
ECG PAUSE cles ake apd clave iegiees C. 00 
DERE KON skye cUeiacalondis a. G. 30 
10th Noon (en route) ...| O. 00 
TVANGSTON Hocico | R. 00 
SASKATCHEWAN.......... X. 30 
IS ADTERROR DIN ate eset C. 30 
HIDIMON TONS een selene M. 00 |; 
llth Noor (en route) ..| P. 00 
MONT BRUINS elelscishe sei oies Q. 45 
..| W. 00 
| TETE JAUNE CACHE...... O15 
12th Noon (en route) ..} P. 30 


YELLOw HEAD Pass 
PactFic OCEAN .......... W. 30 


———— 














Loca Time. 











PRINCIPAL STATIONS: 
Hours. 
OND ONY Sees tere 20.00 
ID WAR OnmoMaB midds or 8.25 
Ist Noon (en route) .| 12.00 
W. Coast IRELAND ..| 13.25 
2nd Noon (aé sea) ..| 12.00 
8rd Noon (at sea). .) 12.00 
4th Noon (at sea)..| 12.00. 
5th Noon (at sea) ..| 12.00, 
Sr. Joun, Newf’dland.| 8.30) 
6th Noon (en route)| 12.00 
Sr: GrorGe, Newi’dland| 17.30 
SHTPPI CANN aria: 9.30) 
7th Noon (en route)| 12.00) 
TRA DI) ILOAD goosadoo 22.00 
QUEBEC) e/a nee ce aeree 2.00 
MONTREAT © 225 e eee §.00 
8th Noon (en route)| 12.00 
OTMAWAL SN eet aereis alenete 13.00 
INEERISING Rei see 20.30 
EASURERTIOR Seles 10.00 
9th Noon (en route); 12.00 
Fort WILLIAM ...... 15.30 
IKGRR WiATTIING ey svceielel scree 1.00 
SHOUT Te Maly MGW D A as 5.30 
10th Noon (en route); 12.00 
DUGAN GSIRON ele anyetelel ate 15.00 
SASKATCHEWAN ...... 21.30 
BATTERKORD! ae siei ces 1.30 
HDMONTON sea eietele 10.00 
llth Noon {en route)| 12.00 
IMONTBRUNIM eae ar 13.45 
YELLOW HEAD Pass ..| 19.00 
TEeTE JAUNE CACHE ....| 20.15 
12th Noon (en route) | 12.00 
Pactric OCEAN ........ 11.00 


|_ By 
Stand- | 
ard. 
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APPENDIX No. 2. 
The application of the proposed Scheme of Time-reckoning to the practice of 
Daily Life. 

Reference has been made to the means by which cosmopolitan time 
may be indicated by ordinary time-pieces. This may be accomplished 
by inscribing the proper letters on the dials of clocks and watches 
now in use. A still better expedient would be to substitute new 
dials, such as Fig. 5. In this, the letters which represent the night 
hours in any particular locality are on a dark ground. 





By a simple expedient of this description it could be practicable, 
without superceding the old time-keepers, to secure the advantages 
of the new scheme, in any country of comparatively limited extent. 

Clocks and watches in use might thus be utilized and made to 
show cosmopolitan, in addition to local time. It would be only 
necessary to prepare railway and steam-boat time-tables in accordance 
with the new system, to bring its advantages into common use. 
But this would apply only to stationary clocks, or to watches in use 
in countries limited in extent. The improvement would not be 
general until time-keepers for ordinary purposes, and especially 
watches, were constructed on new principles. A general change 
could only be gradually effected; but as there are hundreds of 
thousands of watches and chronometers made every year, in the event 
of the subject being deemed worthy of attention, it would be well for 
manufacturers to consider the expediency of introducing some change 
in the construction of them. 

There are various methods by which the principles set forth 
may be applied, and these will readily suggest themselves to prac- 
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tical men. Simply to illustrate one mode, Figures 6 and 7 are 


supplied. 





Fig. 7, 








The object is to indicate cosmopolitan and local time by the same 

watch. Fig. 6 shows the watch case open, with the dial for cosmo- 
politan time exposed. Fig. 7 shows the watch case closed, with the 
local time numerals engraved on the face of the case, the latter being 
piereed in order that the hands may be seen. The local time disc 
is designed to be adjustable for any one of the 24 lettered meridians. 
By this arrangement only the local hours would vary ; there would 
be a complete coincidence in the minutes of cosmopolitan and local 
time at every station. The application of double dials to a watch 
may be effected in another manner. The watch may have two faces 
back to back; one for for cosmopolitan time, the reverse for local 
time, the hands in both instances being moved by the same wheel- 
work, and those for local time supplied with the means of adjustment 
for change of longitude. 

The latter plan has advantages peculiar to itself. Other methods 
of construction may be proposed, but it is unnecessary ; the present 
object is simply to show that there is no practical difficulty in the 
way of carrying the scheme of time reckoning set forth in the accom- 
panying paper into the practice of daily life. 

9 
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APPENDIX No. 3. 


Illustrating Simultaneous Time at each of the twenty-four lettered meridians pro- 
posed as Local Standards ; Local Time differing one hour in each case; 
Cosmopolitan Time remaining constant. 





MERIDIAN A. 


ocalsiime name eereiieicer 6.45 p.m. - 
Cosmopolitan time ........ 


Longitude (proposed new 
MECKOMINE) lretereleleilielell 


Longitude, old style ...... 


MERIDIAN B. 
Local (MN: GaebocugsbogoOnd 
Cosmopolitan time.......... 
WORT goo000000090000¢ 


Longitude, old style ........ 


MERIDIAN C. 
LGA HANS So dagaadnooadads 
Cosmopolitan time.......... 
LOMA osoroposoocdboge 


Longitude, old style ........ 
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MERIDIAN D. 
LiGyeE | Ree nae See oe 
Cosmopolitan time.......... 
Longitude Ssbeeo seep dao 


Longitude, old style ........ 


MERIDIAN E. 
NGO RAUL OS irs 2/3). esc. ce clo 5s 
Cosmopolitan time.......... 
WONBILDDE 3) 2. 2.06 see ee: 


Longitude, old style ........ 


MERIDIAN F. 
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MERIDIAN G. 





MERIDIAN H. 


ocallitimeyy-ticrerracet 11.45 a.m. 
Cosmopolitan time.....,.... G. 45 
IL ORANG) “Sodgeocasdccouon. 120° 


Longitude, old style ..... .. 60° East. 





MERIDIAN I. 
Ib@erll tiney Gas Goseendoneds o 
Cosmopolitan time.......... 
IDS GAMCI, Ado 0 CRONE bios 6.0 


Longitude, old style ........ 
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MERIDIAN K. 
Moca times. (ci... sete 
Cosmopolitan time .......... 
Longitude : nefilel dues arsnetinte vot toe 


Longitude, old style ........ 





MERIDIAN L. 
MEO CANPTEM Crs, « cia croc ce wx syeiece 
Cosmopolitan time .......... 
THON PTHUCe iel.. cere ce ests sieleps 


Longitude, old style ........ 


MERIDIAN M. 
MGA UUs. ote '3's 24 2 ico oye) ne 
Cosmopolitan time .......... 
NOTES 5/6 6.0 5 0c 50 ide ea oleps 


Longitude, old style...... 0° Greenwich 
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MERIDIAN N. 
IL ace ll inti’ Woo holbwakalos a006 
Cosmopolitan time.......... 
Jb sWyAIROLS “Giodracoaouoncuss 


Longitude, old style ........ 





MERIDIAN 0. 
Wocalhtimennincs. Gecnntisineice 
Cosmopolitan time.......... 
Wonpitud elec ee pris 


Longitude, old style ........ 


MERIDIAN P. 





Longitude, old style ........ 45° West. 
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MERIDIAN Q. 
ILO GE (hi Oe Sayre 
Cosmopolitan time.......... 


ILG@MeITNCO Gobo bencnonuedos 


Longitude, old style ........ 


MERIDIAN R. 
WaealtimMe ne ois Sie wiejela's & 
Cosmopolitan time.......... 
EOMOUEWM ES) sie (ise ersics ee see eros 


Longitude, old style’........ 


MERIDIAN &. 
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MERIDIAN T. 
Moca lktimer cc i yt erie 
Cosmopolitan time ........ 
ILSHEIMG ES Seppo ne gae Co oc 


Longitude, old style........ 


MERIDIAN U. 
Toeal times). <<)... 10. etsltiene« 
Cosmopolitan time ........ 
Ib \iver mC RSE Appoint ORA OeoL 


Longitude, old style........ 


MERIDIAN V. 
Wocalihime sy... 2s eke - 
Cosmopolitan time ........ 
Hongitudeise. |. ec joe 


Longitude, old style........ 





TIME-RECKONING. 137 


MERIDIAN W. 
Gea time ta ceiya cise sine 
Cosmopolitan time ........ 
MON GUGIGCY Jatsie pre sn he olde ie 


Longitude, old style ...... 





MERIDIAN X. 


Cosmopolitan time ........ 
WON GTLWAC i) es eye = os = 


Longitude, old style ...... 





THE PRIME MERIDIAN. 


Cosmopolitan time .......... G 45. 
The Common Zero of Longitude 0° 


Longitude, old style, 180° East & West. 
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A FEW WORDS ON THE SELECTION OF A PRIME MERIDIAN TO BE COMMON 
TO ALL NATIONS, IN CONNECTION WITH TIME-RECKONING. 





BY SANDFORD FLEMING, C.M.G., Erc. 





In another paper which I have submitted to the Institute, it has 
been stated that the only means of obviating the confusion insepa- 
rable from the present system of reckoning dates, is to measure time 
by the absolute diurnal revolutions of the earth. 

By the system now followed, we count days by the consecutive 
passage of the sun over the meridian of each spot on the earth’s 
surface. The number of spots around the globe may be said to be 
infinite, and accordingly the duration of the day, as it is locally dis- 
tinguished, considered in relation to absolute time, is marked by an 
equally infinite variety. 

It has been argued that the earth should be considered as a whole, 
and that its mean diurnal revolution should be the unit measure for 
reckoning dates; and this theory points to the consideration of the 
necessity of establishing a common prime meridian. 

If we were placed in some neutral position, such as the earth’s 
centre, or its poles, and were called upon to determine the time 
occupied by a diurnal revolution, we could fix on a point arbitrarily 
chosen in a circle inscribing the earth’s axis, and note the time 
between two consecutive passages of the sun over that point. A 
plane passing through that point and the poles, extended to the 
surface of the globe, would establish a first or prime meridian 
from which longitude may be reckoned. 

The establishment of an initial or prime meridian as the recognized 
starting point of time-reckoning by all nations, affects the whole area 
of civilization, and conflicting opinions may arise concerning its posi- 
tion. Its consideration must therefore be approached in a broad, 
cosmopolitan spirit, so as to avoid offence to national feeling and 
prejudice. 
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As far as practicable, the interests of all nations should be con- 
sulted in its choice, and the principle should be recognized, that the 
first meridian should be determined in accordance with the views of 
the greatest possible number. 

Although the general acceptance of a common meridian for reckon- 
ing longitude has long been desired, unanimity has in no way been 
attained. 

The meridians passing through the following points are more or 
less in use at the present time, viz.: Cadiz, Christiania, Copenhagen, 
Ferro, Greenwich, Lisbon, Naples, Paris, Pulkova, Rio de Janeiro, 
Stockholm, and Washington. 

Several other meridians have at different times been used, or pro- 
posed to be used, for the computation of longitude. Ptolemy, to 
whom we are indebted, along with Marinus, for introducing the terms 
‘longitude’ and ‘latitude,’ drew the first meridian through the Insulz 
Fortunate, or Canary Islands, as the western limit of the earth’s 
boundaries of his time; the exact position is not known with 
certainty. 

According to Malte Brun, Louis XIII. of France, in order to 
render the manner of expressing longitude in French geography uni- 
form, ordered, by an express declaration, that the first meridian should 
be placed in the Isle of Ferro, the most western of the Canaries. 
Delisle, one of the first who endeavoured to give precision to geo- 
graphical determinations, fixed the longitude of Paris 20 degrees east 
of that meridian. When, by more rigorous observations, it was known 
that the difference of longitude between Paris and the principal town 
of the Isle of Ferro was 20° 5’ 50”, it was necessary to advance the 
first meridian 5’ 50” to the east of that point, so that it is now a circle 
of mere convention, which passes through no remarkable point. 

Geographers at one time established the first meridian at the 
island of St. Nicholas, near Cape Verd; others at the isle of St. 
James. Gerard Mercator, who lived in the sixteenth century, 
selected the meridian passing through the Island del Corvo, one of 
the Azores, on account, it is said, of the magnetic needle pointing 
due north at that time. It was not then known that the needle 
itself was subject to variations. The Dutch placed their first 
meridian at the Peak of Teneriffe.. The Spaniards have chosen 
Cadiz. The British formerly used Cape Lizard, but subsequently 
selected Greenwich Observatory, near London. The Russians, Pul- 
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kova, near St. Petersburg. Washington was adopted by the United 
States, and the charts of that country are still constructed with 
Washington as a first meridian, although Greenwich is now used 
for reckoning longitude by all sea-going ships carrying the United 
States flag. The Italians selected Naples; and ships of the empire 
of Brazil reckon in part from Rio de Janeiro. 

An earnest desire has frequently been expressed for the determi- 
nation of one prime meridian common to all nations, but all attempts 
for its establishment have failed. On all sides there has been an 
adherence, with more or less tenacity, to the arbitrary zeros adopted 
or suggested by the national navigators. Recommendations have 
however from time to time been made in the general interests of 
science, which is unconfined by national boundaries and unprejudiced 
by national vanity. Some astronomers have proposed Alexandria, 
from its being the place to which Ptolemy’s observations and compu- 
tations were reduced. The Great Pyramid has also been proposed as 
the point through which the world’s prime merid ian should be drawn; 
it has found an earnest advocate in Professor Piazzi Smyth, Astro- 
nomer Royal for Scotland. 

Other astronomers have proposed that a meridian should be 
established from celestial phenomena, so that national sensitiveness 
shall in no way be hurt. Laplace recommended the adoption of a 
universal first meridian, upon which it was 12 o’clock when the sun 
entered the point of the vernal equinox in the year 1250, in which 
the apogee of the earth’s orbit coincided with the solsticial point in 
Cancer. According to Maury, such a universal meridian would pass 
about 8 miles west of Cape Mesurada, on the coast of Africa. 

This initial meridian was favoured by Herschel. It is certainly 
suggested by no local circumstances such as noon or midnight, or by 
the observatory or metropolis of any nation. Its determination is 
made solely by the motion of the sun among the stars, in which all 
the nations of the earth have a common interest. Herschel designated 
the time reckoned by this meridian “ Equinoctial time.” But this 
meridian possesses no one advantage not common to all other 
meridians, beyond being perfectly free from national relationships. 

The initial meridian for the world should be chosen for other 
reasons than any of those which, as far as I know, have yet been 
advanced. In another place I have shown that it would be the 
separating line on the surface of the earth, between two consecutive 
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diurnal revolutions; that is to say, between one cosmopolitan date (or 
day) and another. It would be, therefore, inexpedient to have it 
passing through London or Washington, or Paris, or St. Petersburg, 
or indeed through the heart of any populous or even inhabited 
country. We must seek for a position free from this characteristic. 

We should look for a meridian, if possible, to pass through no 
great extent of habitable land, so that hereafter the whole population 
of the world would follow a common time-reckoning; and simul- 
taneous human events would be chronicled by concurrent dates. If 
we examine the terrestrial globe, we shall find that two, and only 
two, limited sections of the sphere present themselves with these 
qualifications. 

A meridian may be drawn through the Atlantic Ocean, so as to 
pass Africa on the one side and South America on the other without 
touching any portion of either continent, avoiding all islands and 
all land except a portion of eastern Greenland. 

The configuration of the continents will also admit of a meridian 
being similarly drawn in the opposite hemisphere so as to pass 
through Behring’s Strait, and through the whole extent of the 
Pacific Ocean without touching dry land. 

Hither of these meridians would serve the desired purpose, but a 
meridian in close proximity to Behring’s Strait suggests itself as the 
most eligible. 

It must be admitted that the establishment of a common prime 
meridian should be so determined that, if at all practicable, one of 
the several systems of the divisions of longitude now employed might 
be maintained. It would be a still greater advantage if the new initial 
meridian could harmonize with the longitudinal divisions most in use 
in the navigation of the high seas. 

If we refer to the map of the world, we find that the anéz or 
nether meridians of some of the capitals of Europe pass at no great 
distance from Behring’s Strait, and the addition or subtraction of 180° 
would, in any one case, be a ready means of harmonizing the pro- 
posed new zero with the old reckoning of longitude. Six of these 
places are at present employed as prime meridians, viz. : 


1. Christiania. 4, Naples. 
2. Copenhagen. 5. Paris. 
3. Greenwich. 6. Stockholm. 


The following table, prepared from the latest authorities within 
reach, gives an estimate of the number and tonnage of steamers and 
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sailing ships belonging to the several nations of the world; likewise 
the first meridians which they use in ascertaining their longitude : 





SHIPS OF ALL SORTS. 
CountRY. a First Mrriprans USseEp. 
Number. Tonnage. 





Great Britain 


and the 20,938 8,696,532 | Greenwich. 
British Colonies 
United States ..| 6,935 2,739,348 | Greenwich. 
INOLWay) eee ciel- 4,257 1,391,877 | Christiania and Greenwich. 
In poosodagac 4,526 1,430,895 | Naples and Greenwich. 
Germany ...... 3,380 1,142,640 | Ferro, Greenwich and Paris. 
IETANCE scot oereretc 3,625 1,118,145 | Paris. 
SHA Sogccoaagc 2,968 666,643 | Cadiz. 
Russian ewes 1,976 577,282 | Pulkova, Greenwich and Ferro. 
Sweden! sacl cies 2,151 462,541 | Stockholm, Greenwich and Paris. 
iHoHandeocnes 1,385 476,193 | Greenwich. 
Greeceeariricdet: 2,036 424,418 
AUStrian ce ticles 740 363,622 | Greenwich and Ferro. 
Denmark <2... 1,306 245,664 | Copenhagen, Paris and Greenwich. 
Portugal ........ 49] 164,050 | Lisbon. 
ANTAGF od bis cola 348 140,130 
ae t 507 194,091 | Rio de Janeiro and Greenwich. 
Belgium ........ 50 38,631 | Greenwich. 
Japan, &c., Asia. 78 39,391 | Greenwich. 








57,697 | 20,312,093 ’ 


Taking these returns as a basis, it is roughly estimated that the 
shipping of the world reckon their longitude from the meridian of 
the several points mentioned in the following proportions, viz. : 









































SHIPS OF ALL KINDs. PER CENT. 
From a 

Number. Tonnage. Ships. Tonnage. 
Greenwich! 4. -).6)-- leer 37,663 14,600,972 65 72 
IEA, Sogaaeaonadedqoorc 5,914 1,735,083 10 8 
CHGWA ocondodedddoduadac 2,468 666,602 5) 3 
INGINOSs scocoseedsoasosde 2,263 715,448 4 4 
Qhristiania peel itinoe 2,128 695,988 4 3 
INGREO WET eine ace warsie sac 1,497 567,682 2 3 
TEMUUGNE Socduodoaganagus 987 298, 641 134 1k 
Stocksholmyaenesiekerelier 717 154,180 14 1 
IEW Saag odacaooogesc 491 164,000 1 1 
Copenhagen ............ 435 $1,888 4 
Rio de Janeiro .......... 253 97,040 q 4 
Miscellaneous .......... 2,881 534,569 4} 2h 

97,697 20,312,093 100 100 
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It thus appears that of the total commerce of the world which in 
a greater or less degree bases its system of navigation on eleven 
different first meridians for the reckoning of longitude, 65 per cent. 
of the number of ships, and 72 per cent. of the total tonnage, compute 
their longitude east and west of Greenwich. 

The United States of America at one time used the meridian of 
Washington. But the importance of having a common zero of 
measurement has been felt to be so great, that practical effect has 
been given to the idea, on the part of the United States, by all sea- 
going ships of the Republic, giving up Washington, and adopting 
the meridian of Greenwich. Russia, Norway, Holland, Belgium and 
Japan have taken the same course, and Germany, Sweden, Austria 
and Denmark have partially done so. 

It is accordingly clear that of the six places mentioned, the nether 
meridians of which are convenient to Behring’s Strait, Greenwich 
takes the first position with respect to the number and tonnage of 
ships navigating by it. The six several places, as far as known, seem 
to stand in the following order, viz. : 


SHIPS. TONNAGE. 
EROGMNBON. Gop odin ncaespovs owsneauOtndoo BOOED 37,663 14,600,972 
TERE, oS ERA GEO EER CISC rn eI ees 5,914 1,735,083 
ANGELL SPA ce iotessevedese sist oxsvene, avaralo(e ere}avarsl shofelys: ova ele 2,263 715,448 
(CHIBkHEMIE, 554660000 uF oo ComBUCRE DO bono Hod 2,128 695,988 
Stock Wolmiere sey clersia slave arsieis steven Matataliavaleeta’s 717 154,180 
(COpeMlneeem ooodsoenoacooponouodddeooooonOD 435 81,888 


The meridian drawn 180° east and west of Greenwich crosses a 
small angle of Kamtschatka, immediately on the western side of 
Behring’s Strait; with this exception, it passes over no land between 
the Arctic and Antarctic circles. The foregoing shows clearly that 
it is, of all the meridians, the one which would best accommodate 
the greatest number and tonnage of the world’s shipping. By the 
adoption of this as a common prime meridian, there would be no 
disarrangement in the charts, the nautical tables, or the descriptive 
nomenclature of nearly three-fourths of the ships navigating the 
high seas. The same lines of longitude would be traced on the maps, 
although differently notated. The necessity would simply arise of 
falling back on the familiar phrases of ‘new style’ and ‘old style,’ 
first applied in connection with chronological dates in England in 
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1752—the year when popular prejudice was met and the calendar 
reformed. : 

The following table will show all the change that would be callep 
for in notating the degrees of longitude. It will be observed that 
the table is limited to the twenty-four lettered meridians elsewhere 
alluded to: 


SS 


LONGITUDE. 
Hour 
MERIDIAN. New Style. Old Style. 
Prime Meridian Zero 180° E. & W. of Greenwich 
A 15° 165° E. of Greenwich. 
B 30° 150° E. as 
9: 45° 135° E. se 
D 60° 120° E. es 
K (ii 105° E. ae 
F 90° 90° E. se 
G 105° 75° BE. Gs 
H 120° 60° E. ae 
I 135° 45° E. sé 
K 150° 30° E. se 
1h 165° 15° EB. sg 
M 180° 0° Greenwich 
N 195° 15° W. of Greenwich. 
oO 210° 30° W. ss 
P 225° 45° W. a 
Q 240° co Ww. 
R 255° 75° W. se 
S 270° 90° W. ce 
4p 285- 105° W. Ga 
U 300° 120° W. ss 
V Som 135° W. $s 
Ww 330° 150° W. ce 
Xe 345° 165° W. $6 
Prime Meridian 360 or Zero ' 180° W. ae 





But a proposal of this character cannot be effected without much 
discussion. Such a change must be the work of time, for it is to be 
feared that much passive if not active opposition would have to be 
overcome before general concurrence be obtained. Whatever benefits 
a measure may promise, there will always be those who fail to recog- 
nize the anticipated advantages ; and there are generally not a few 
who consider it a duty to combat the least innovation on existing 
practices. The object of these remarks, however, is to show that 
there is no impediment to the establishment of a prime meridian for 
the world unmarked by national pre-eminence, a meridian in itself 
admirably adapted for the important purposes referred to in connection 
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with the notation of time, and the accurate reckoning of chronological 
dates in every country on the surface of the earth. 

The advantages to be derived, with the complications and confusion 
to be avoided, have been elsewhere set forth. Suffice it to say here, 
the object to be attained is the establishment of a more accurate and 
more convenient system of timereckoning than now obtains. It 
is not proposed to interfere in the least with the local divisions— 
the weeks and the days of the week. The week is an arbitrary 
division, but it has been recognized by man from remote antiquity, 
and it is a period recorded in the earliest teachings of religion and 
history. 

Amongst the many changes which were violently enforced by the 
French Revolution, there was perhaps none that more shocked public 
sentiment than the alteration of the ancient calendar by the substi- 
tution of a ten-day period for aseven-day period. The week, as well 
as the week day, has become an integral part of our civilization, and 
we must accept both as unalterable. As regards the earth as a 
whole, both are governed by local and superficial phenomena occur- 
ring in perpetual succession around the circumference of the sphere ; 
yet this is no barrier to the establishment of a mode of scientific 
reckoning determined in harmony with them, and cosmopolitan in its 
character. The aim is to introduce a scheme whereby years and 
months, hours, minutes and seconds, at all the meridians of the globe, 
shall be practically as well as theoretically concurrent ; for the divi- 
sion will be based on the one unit measure, an established period in 
absolute time. However variable may be the ordinary weeks and 
week days as they occur in different localities around the globe, the 
effort is to secure to mankind, by a simple uniform system of uni- 
versal application, the means of truly notating dates, and recording 
events as they transpire. 

To accomplish this end, the first requisite is that each revolution 
of the globe on its axis be defined by a line of demarcation on the 
earth’s surface acceptable to all nations. The interval of time be- 
tween two consecutive passages of the sun over this line would denote 
the unit measure. By whatever name they may be known, the 
number of these units, from the commencement of a month or of a 
year, would indicate any particular date, common to all. The unit 
measure would be divided into twenty-four. These divisions repre- 


10 


146 LONGITUDE AND TIME-RECKONING. 


sented on the surface of the globe by twenty-four fixed meridional 
lines, at one hour’s distance from each other, would establish the 
standards for local time everywhere. Perfect uniformity would thus . 
be secured in all the clocks in the world. The minutes, and indeed 
all the sub-divisions of time, would be concurrent ; the local numbers 
of the hours only would differ.* 

The position of the twenty-four secondary meridians is governed 
by the selection of a primary meridian ; and hence the first step to 
the consummation of the scheme is the establishment of an initial 
meridian as a common starting point. 

Ts it too much to affirm that the meridian suggested will fully meet 
every requirement? To the writer it seems, that with the concurrence 
of those nations acknowledged as the fountain heads of civilization, 
it might at once take the place of all other initial meridians which 
have hitherto been employed. It could be established without any 
clashing with existing customs, or any violent departure from the 
rules and practices and traditions of the great majority of mariners. 
By its adoption the expression so familiar to us, “the longitude.of 
Greenwich,” would simply pass out of usage, and some other name take 
its place. There would be no favoured nation, no gratification of any 
geographical vanity. A new prime meridian so,established would be 
essentially cosmopolitan, and would tend towards the general benefit 
of humanity. As the line of demarcation between one date and 
another it would be of universal interest, and a property common to 
the hundreds of millions who live on the land, and the hundreds of 
thousands who sail on the sea. 


Since the foregoing was written, I have seen the weekly edition 
of the Times of the 17th ultimo. (Jan. ’79). The following extract 











* One of the unavoidable, results might be held to be objectionable, but, it may prove 
less disadvantageous than anticipated. Only on one meridian would the ordinary local day 
correspond with the unit of time. 15° west of that meridian it would be one hour later, 
30° west it would be two hours later ; and for each 15° degrees of westing one hour later still. 
Thus the epoch of change from one cosmopolitan date to another would occur at midnight in 
one locality, at noon in another, at six a.m. at a third, and at every hour of the 24, as the 
longitude would determine. This peculiarity would dotibtless be felt to be an inconvenience 
during a brief interval of transition from the present to the new system. The accompanying 
plate illustrates the variation of changes, and shows that, while cosmopolitan time would be 
absolutely identical in every locality, local time would vary one hour at each fixed local 
standard around the circumference of the globe. 
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which it contains shows that the subject we have been considering is 
engaging the attention of eminent geographers in HKurope : 


«A New First MeriprAn.—It is admitted by geographers that the present 
variety of ‘first meridians’ is extremely embarrassing and not conducive to 
accuracy. A good many proposals have been made recently for the establish- 
ment of a common first meridian for all countries, but, as one might expect, 
there is a want of agreement as to what line should be chosen. The question 
was taken up at the last International Congress of Geography at Paris, and 
among the contributions to the subject was a paper by M. Bouthilher de 
Beaumont, President of the Geographical Society of Geneva. The subject was 
brought on a former occasion before the Antwerp Geographical Congress, 
where it was very thoroughly discussed by competent geographers. The 
proposal, however, did not receive more than expressions of sympathy and 
encouragement. To propose, as M. de Beaumont says, to take the meridian 
of Greenwich or any other national meridian as the initial one, is not to advance 
the question; rather, it leaves it in statu quo. Nor would it be a happy 
solution to take the old meridian of Ferro, abandoned by the chief maritime 
nations and presenting peculiar difficulties in its actual position. At the 
Congress of Paris of 1875 Jerusalem was proposed, a proposal more creditable 
to the heart than the head of the professor. Now M. de Beaumont asks: 
‘Does there exist and can we find a meridian which, by its position on the 
earth, is sufficiently determined to be taken as the initial meridian, solely on 
account of its natural and individual character?’ In reply he draws attention 
to the meridian passing through Behring’s Strait, as satisfying beyond any 
other this demand. It is now the 150th meridian west of the island of Ferro, 
or 30 deg. E., or 10 deg. E. of Paris. This meridian, M. de Beaumont main- 
tains, can be very easily connected with works based on the principal meridians 
of Ferro, Paris, Greenwich, &c. It touches the extremity of the American 
continent at Cape Prince of Wales; traverses, on the one hand, the whole 
length of the Pacific without touching any land, and, on the other, all Europe, 
through its centre, from the top of Spitzbergen, passing Copenhagen, Leipsic, 
Venice and Rome; then cuts the African continent from Tripoli to Cape Frio, 
about 18 deg. S. lat. M. de Beaumont urges several advantages on behalf of 
this new meridian. It would cut Europe into east and west, thus giving em- 
phasis to a division which has been tacitly recognized for ages; it presents 
about the largest possible terrestrial arc, from 79 deg. N. to 18 deg. S. lat., 
97 degrees altogether, thus giving to science the longest continuous line of 
land as a basis for astronomical, geodetic, and meteorological observations, and 
other important scientific researches. Passing as it would through a great 
number of States, it would become a really international meridian, as each 
nation might establish a station or observatory on the line of its circumference. 
Such a meridian M. de Beaumont proposes to call mediator, on the analogy of 
equator. This proposal of M. de Beaumont is strongly approved by the 
eminent French geographer, M. E. Cortambert, and has received considerable 
support from other continental geographers. Whether M. de Beaumont’s 
_ particular proposal be generally accepted or not, there can be no doubt of the 
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advantage of having some common international arrangement as to a common 
meridian for geographical purposes at least.” 

It is somewhat remarkable that the important query of M. de 
Beaumont is one which, without the slightest idea that it had been 
asked by him, I have anticipated by my reply. The coincidence, how- 
ever, is less strange, that we have arrived substantially at the same 
conclusions. A Behring’s Strait meridian is almost the only one 
which, by its position, may be taken as the initial meriolizin, on 
account of its natural and individual character. 

It is not a little satisfactory to discover that the views which I 
have expressed are confirmed in the main by so distinguished an 
authority. What difference exists is in matters of detail. M. de 
Beaumont proposes that the common meridian should be established 
150° west of Ferro, or nearly 180° from a meridian passing through 
or at no great distance from Copenhagen, Leipsic, Venice and Rome. 
This would throw the initial meridian a little to the east of Behring’s 
Strait ; while the one suggested by the writer is to the west in the 
same locality. Hither would perfectly serve the desired purpose. 
The only question remaining is, which of the two would least interfere 
with present practices ; least disarrange charts, tables and nautical 
nomenclature ; which would most accommodate and best satisfy the 
greatest number of those who use and are governed by the maps 
and forms and astronomical almanacs now in use ;—in fact, which of 
the two lines would most readily meet with general concurrence? I 
think the answer is conclusive. The anti-meridian of the one pro- 
posed by M. de Beaumont, passes through Copenhagen—a meridian 
recognized probably by less than one per cent. of ocean-going vessels ; 
while the anti-meridian of the line advocated in this paper is in use 
for reckoning longitude by at least 72 per cent. of the floating 
tonnage of the world. 

The proposal of the President of the Geographical Society of 
Geneva, supported as it is by M. E. Cortambert and other con- 
tinental geographers, advances the settlement of an extremely em- 
barrassing question, and encourages the hope that at no distant day 
there may be an international arrangement, through which mankind 
may secure the advantages of a common first meridian for geographical, 
chronometrical and all other general purposes ; one that in its actual 
and in its astronomical sense will be indeed cosmopolitan. 
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Two communications on the subject have lately appeared in the ‘‘ Bulletin 
de la Société Geographie, Paris, 6th Series, Vol. 9.” 


The first, originally submitted to the Imperial Geographical Society of Russia 
by M. Otto Struve, Director of the Pulkova Observatory, was subsequently read 
before the Geographical Society, Paris, by M. le Comte Guidoboni Visconte. 
The second, was communicated to the same society by M. A. Germain, Ingé- 
nieur Hydrographie. 

The recommendation of M. Germain is that the meridian of Paris should be 
maintained. He takes an essentially national and non-cosmopolitan view of 
the subject. The line of argument adopted by him does not call for refutation, 
even if controversy in this instance fell within the province of the writer. 


M. Germain seems to think, for his opinions are not positively expressed, 
that if England would adopt the metrical measurement of France, it would be 
a gracious act for France to accept the prime meridian of England. 


The communication of M. Otto Struve is of a different character. He argues 
for the necessity of a common first meridian, in the general interests of navi- 
gation, of geography and of astronomy. He points out that national vanity 
seems to have been the sole cause that up to the present time, to the great 
detriment of scientific advancement, different first meridians are in use. He 
very correctly writes: ‘‘ La question de l’unification des méridiens ne dépend 
d’aucune considération d’économie politique, elle intéresse uniquement le 
monde savant. Sa réalisation n ’exige pas certains sacrifices de la part du 
public; elle demande seulement quelques concessions d’habitudes et de 
préjugés nationaux, et cela, de la part de ceux-la mémes qui, aprés une courte 
période de transition, en tireront les plus grands profits. Cela est exclusive- 
ment l’affaire du monde scientifique, et nous espérons qu ’aucun de ses membres 
ne refusera de faire les insignifiantes concessions dont nous parlions pour par- 
venir 4 cette entente d’une utilité générale.” 


M. Struve’s paper will well repay perusal. His remarks are totally free 
from national bias ; he favours the adoption of the Greenwich meridi,n in 
preference to any other, mainly on account of the fact that the exac, and 
the most useful ephemerides published, known under the name of the ‘‘Na utical 
Almanae,” are calculated to correspond with it. He admits, however, that it 
is impossible to disregard the influence of national jealousies, and he points 
out how much they stand in the way of obtaining a general recognition of any 
first meridian established on national grounds. 


The conclusions to be drawn from the valuable paper of M. Otto Struve are, 
that although he gives the preference to Greenwich as a common first meridian, 
that a meridian passing through the ocean, away from every country, and an 
exact multiple of 15° from Greenwich, would be a simple and desirable 
alternative. 


The Pacitic meridian advocated in the present paper meets these conditions, 
and in itself offers many positive advantages. It passes through the ocean 
without meeting any continent, except uninhabited land on the Arctic circle. 
The Nautical Almanac, recognized by M. Struve, and by the leading astrono- 
mers of the world, to be the most complete work of the kind published, and 
in consequence the most generally used, would apply to it without interpolation. 
And as no national jealousy would be awakened, all national objections to the 
initial meridian proposed would entirely disappear, and its general acceptance 
be considered a ready and harmonious solution to an embarrassing difficulty in 
a matter of the greatest scientific importance. 
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NOTES ON MANITOBA. 


NOTES ON THE PHYSICAL PHENOMENA OF MANITOBA 
AND THE NORTH-WEST TERRITORIES. 
FROM OBSERVATIONS MADE DURING EXPLORATIONS IN 1872, 1875, AND 1879. 
BY JOHN MACOUN, M.A. 


The region to which the following remarks will mainly apply is 
bounded on the south by parallel of Lat. 49°; on the north by parallel 
of Lat. 60°; on the east by meridian 95°; on the west by the line 
of the Rocky Mountains. An area, in round numbers, of 667,600 ° 
Square miles. 

For many years this vast region was almost a blank on our maps 
—little was known of it, either by Englishmen or Canadians, beyond 
the fact that furs were obtained therefrom. It was not so, however, 
with the Americans. More than twenty years ago they recognized 
its value, foretold its great future, and even described it as ee pro- 
spective granary of the world. 

In 1857, Capt. Palliser was commissioned by the British Govern- 
ment to examine the country south of the 54th parallel. Commencing 
his examination at the international boundary, in the vicinity of the 
Red River, he made a few traverses and reached Fort Ellice late in 
season. Proceeding up the right bank of the Qu’ Appelle to its head, 
he crossed the South Saskatchewan and proceeded northward to 
Carlton, where he wintered. In June, 1858, he turned to the south- 
west and spent the summer on the Great Plains, wintering that year 
at Edmonton. In the following spring he again proceeded south to 
the boundary, but afterwards passed to the west into British Columbia. 

He reported m very favorable terms of the northern portion of the 
country that he had traversed, but of the southern portion he spoke 
much less favorably—alleging that running water was very scarce ; 
that no wood was to be seen except in the river valleys; and, that 
owing to the enormous herds of buffalo which covered the plains at 
that time, feed in many places was poor. 

As far as public opinion was concerned the only immediate result 
of this exploration was that a certain district in the north became 
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known as the “ Fertile Belt” and that the southern part about which 
so little was said, was set down, or assumed, to be arid and of slight 
value ; an opinion still generally prevalent and mainly fostered by 
writers whose views have been based on a misinterpretation of Capt.’ 
Palliser’s remarks. 

The survey of the International Boundary and the establishment 
of the Mounted Police Force in 1874, tended in some degree to 
dispel the cloud which hung over the south. Their frequent journeys 
have done much since then in the same direction, yet in the minds 
of the general public, and even of many others who should be better 
informed, the old prejudice, in a measure, exists against it. 

In this position of the question the past only repeated itself. 
How many are the instances of wealth unknown having passed for 
centuries under the eye of the dwellers on the spot unappreciated 
and untouched ? 

In our day the growth of the Dominion, demanding a through 
communication from east to west, and the exigencies of the over- 
populated countries of the old world, have brought it about, that we 
should be the means of enlightening the world as to the extent of the 
resources of the “Great North-West,” and in so doing, possibly of 
acting as special agents, fulfilling the beneficent intentions of the 
all-wise Creator. 

Explorers have traversed its length, and settlers have here and 
there dotted the new land and the reports of one and the other only 
stimulate us to further research. 

Amongst those sent out to explore, I was first commissioned by 
Mr. Fleming, in 1872, to examine the flora of the prairies between 
Winnipeg and Edmonton. The same year I was despatched in com- 
pany with'Mr. Charles Horetzki to explore the Peace River and 
examine the country on its banks. The results were the discovery 
of the low passes through the Rocky Mountains and of an extensive 
tract of fertile country, since known as the Peace River District. 

In 1875, I accompanied Mr. Selwyn, Director of the Geological 
Survey, in the capacity of botanist, to British Columbia and from 
thence by the Peace River Pass to the east of the Rocky Mountains. 
Circumstances compelled me to descend the Peace River from the 
Rocky Mountains to Lake Arthabaska and I was thus enabled to 
see the country as far north as lat. 59°. Turning eastward at this 
point a journey of 1,200 miles brought me to Winnipeg. 
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The general conclusions which I arrived at from my explorations 
of 1872 and 1875 were: Ist, That as there was but one flora com- 
mon to the region extending through from eight to twelve degrees of 
latitude, or as far north as 60°, and as that flora required a high 
summer temperature for its existence, the thermometer would be 
found to show a correspondingly even distribution of heat through- 
out the whole region. 

Ind. That exceptional or special conditions must exist to produce 
that high and even distribution of heat discovered as ranging over so 
great an area. 

These conclusions have since been established as facts by the 
recorded observations sent in from the Meteorological Stations at 
Winnipeg, Fort Mcheod, and Fort Calgarry in the south, and Fort . 
Rae and Fort Simpson in the north. (See Meteorological Report 
for 1878.) 

In 1879 my attention was mainly directed to an investigation of 
the causes of the supposed aridity of the district lying to the south. 
I found a parched surface, dried and withered grasses, and in short, 
every appearance. of the existence of such aridity ; but closer ex- 
amination showed that these indications were illusory. At the point, 
““ Blackfoot Crossing” lat. 50° 43’ where the consequences of aridity 
appeared the strongest, I came upon ground, broken up in the spring, 
bearing excellent crops of all kinds—oats being four feet high, while 
on the land outside the fence the grass was burnt up and all other 
vegetation withered. From this I argued that the rainfall in the 
district was evidently ample for the requirements of vegetation, but 
that, until the baked crust was broken, it could not percolate the 
ground as rapidly as-t fell and so a great portion was evaporated by 
the dry atmosphere and lost. Thus the apparent aridity vanishes 
before the first efforts of husbandry. Next to the question of ari- 
dity was that of the high.and even temperature of climate. On this 
point I simply accumulated data bearing on the observations of 
former years, all of which tended to prove that the great plain to 
the north-westward, and north of lat. 49°, extending along the Sas- 
katchewan and other rivers between the 100th and 115th meridians, 
and the narrow strip of coast north of Montery, California, present 
decided features of difference from other districts of the American 
continent. These differences and peculiarities I shall now deal with 
servatim. 


164 NOTES. ON MANITOBA. 


TEMPERATURE. 

It was long ago asserted as a principle by Geologists that, “land 
in quantity situated to the southward of lat. 40° north very ma- 
terially raises the temperature of lands lying so the north of such 
parallel.” (Sir C. Lyell.) To the expression ‘land in quantity,” 
I would add when its character is that of a desert or arid nature. 
Another maxim has been laid down by a well known writer on 
American Climatology (Blodgett) ‘that high arid plains are indica- 
tive of great summer heat, of an arid atmosphere, and of little rain 
or snowfall. Now the conditions required to test the accuracy of 
both these propositions are presented in the position occupied by the 
North-West Territory. South of our boundary within the United 
States lies a vast tract of land, generally arid or desert, of which at 
least 500,000 square miles are embraced in a plateau which has a 
general level of 6,000 feet. At Laramie City, in lat. 42° it is about 
7,000 feet above sea level, from thence northward it rapidly falls off 
so that when it reaches our boundary in lat. 49° at Pembina, it is 
considerably under 1,000 feet. At the base of the Rocky Moun- 
tains it is under 4,000 feet. From the boundary the plain extends 
far to the north and only terminates at the Arctic Sea. In such a 
wide range of latitude it might well be expected that a considerable 
difference of temperature would be found, The following Table, 
however, shows the temperature as being wonderfully uniform :— 
(See Metereological Report, 1878.) 









































PLACE. Lat. | Long. W.| May. | June. | July. | Aug. | Sith 
Winnipeg ....| 49.53} 97.07 5912") 65.8 | 63-3) | 62.8 
Fort McLeod. .| 49.39 | 113.42 60.6 | 63.3 | 57.0 60.3 
Norway House.| 54.00} 98.00 54.9 | 63.5 | 61.2 59.9 
Fort Simpson. .| 61.52! 121.25 58.8 | 63.4 | 63.2 || 61.8 








In the same parallels of lat. in Europe the temperature is recorded 


as follows: 





(See Blodgett.) 






































PLACE. Lat. May. | June. | July. Aug. eee ts pr 
Penzance,8.W. England, 50.08 59.5 | 62.1 | 61.1 60.9 
Cracow, in Poland ....| 50.04 64.0 | 65.8 | 64.9 64.9 
Konigsberg, in Prussia. .| 54.42 57.4 | 62.6 | 61.7 60.6 
St. Petersburg, in Russia| 59.56 58.2 | 62.7 ' 60.8 60.6 
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We therefore see that the summer temperature of the North-West 
Territories is exceptional, and may be taken as confirmatory of the 
views quoted. Believing, however, that in addition to the quoted 
causes, there are others which contribute to this result of exceptional 
temperature, I purpose, for the present, to treat it simply as a fact 
to be noted for further comment, and pass on to the subject of 
isothermals. The recorded lines of equal temperature show that the 
various lines of heat, as they make westing from the eastern coast of 
the continent, tend in summer to curve upwards from the Gulf of 
Mexico in a north-westerly direction to a point in lat. 50° long. 110° 
west. At this point the mean summer temperature is 70° F., while 
at Winnipeg, on the same parallel of lat., but 15° farther east, the 
temperature is but 65°. Tracing these isothermals still further 
north, the line of greatest heat passes near Fort Vermillion in lat. 
58° 24’ and long: 116° 30’ W. I may mention that at this point I 
found barley cut on August 6th, 1875, and wheat almost ripe. Still 
farther north and west, the table shows that Fort Simpson has a 
mean summer temperature of 61°.8 F. Turning to the west coast, 
the isothermal lines commence to turn northward from the Gulf of 
California, and for a time skirt the western side of the Rocky 
Mountains. On reaching the low point of the chain between lat. 
41° and 45° they turn #o the east, cross the mountains, and strike 
the Dominion boundary on the 115th meridian. These westerly 
currents, named the ‘“ Chinooks,” have been known to cause a rise in 
the temperature of 60° in a few hours. When in that country I 
enquired from «a half breed about their effect on the snow. His 
reply was, ‘‘the Chinook licks up snow, water and all.” 

After crossing the Rocky Mountains the thermometric current of 
the west meets that of the east at or about Hand Hills in lat. 51.20°, 
long. 112°. There, in 1879, I found that for days together, during 
August, the thermometer in the shade registered from 87° to 92° F. 
From the Hand Hills the united currents following their resultant 
direction carry the temperature (of latitude extending almost to New 
Orleans) over the plains of the North-West, and confer on it the 
blessing of a climate, not only exceptional as regards character, but 
productive of results to the agriculturist, which, I believe, are unsur- 
passed in any other part of the world. 

Returning, however, to the course taken by the east and west 
currents before their union at the Hand Hills, it is a matter for con- 
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sideration, why that from the east should depart, not only, from the 
natural law which would give to it an eastward, in place of a west- 
ward, bend as it rises northward from the Gulf of Mexico, but also 
from that of the western current which follows the natural law and 
bends to the eastward. 

The answer to this question is the key and the solution of almost 
every climatological peculiarity of the North-West. 

The data which we have for the investigation of the question : 
Why does the eastern current of heat proceeding north-westward 
from the Gulf of Mexico bend to the west? are: 

Ist. Recorded observations which show that land of a desert 
character 1s heated to a greater degree than that without its bounds. 

2nd. Recorded observations which show that currents of air are 
constantly on the move to the spots where the land is most heated. 

3rd. The fact that to the westward of the tract rufning northward 
from the Gulf of Mexico lies the “Great American Desert,” which, 
from the preceding statements, must exercise an influence on the air 
around it. 

To my mind, no argument is needed. to show that the cause of the 
divergence of the eastern thermometric current to the westward is 
solely due to the position and effect produced by the American 
Desert. A confirmation of this inference js offered in the eastern 
hemisphere where the south-east trade winds are drawn out of their 
course by the heated atmosphere of Western Indies, and result in the 
South-West Monsoon, and further by the north-eastern trend of the 
isothermals in Northern Asia. In the transition from summer to 
winter we find the Desert losing its temperature (terrestrial and 
atmospheric), and consequent attractive influence on air currents 
warmer than its own, the first effect of which is that the isothermals 
pass away from their northern altitude and sink southward next, 
when freed from the desert influences, they no longer trend to the 
westward, but to the eastward. On the withdrawal of the southern 
warm currents, other currents from the north and from the west 
follow them up, particularly on the east side of the Rockies, and 
establish the prevailing north-west winter winds, which, being 
affected by the temperature of the Arctic Regions on the one hand, 
and by the Mountains on the other, bring the minimum line of cold 
so far to the south. Were the American Desert an inland sea, the 
summers of our plains would lose their exceptional character, and 
our winters woull be like those of Eastern Europe. 
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In a paper like the present, however, it would be out of place to 
discuss the climate of the eastern hemisphere ; but it could be shown 
that precisely similar causes to those which I have specified can be 


__ traced as existing there, and as being productive of the same results. 


HUMIDITY. 

The rainfall of the North-West 6ffers as favorable a contrast to 
that of other districts as the temperature has shown. Rains come 
just when they are wanted and cease when vegetation not only no 
longer requires them, but when their continuance would be injurious 
and detrimental to harvesting. Formerly the rainfall of a country 
was judged by the average for the whole year. Such a comparison, 
however, is misleading. What we want to know is the quantity 
that may be expected to fall : 

(a) During the period of vegetation and its distribution month by 
month. /5) During the harvest months. 

The period of vegetation in the North-West embraces May, June, 
July and August. The harvest months are September and 
October. To show how favorably these two conditions are determined 
for the North-West I append the following cee arranged 
statements of rainfall : 


TABLE I.—FOR THE FOUR MONTHS OF VEGETATION. 





; E POSITION. INFALL IN INCHES. 
PLACE pam Sole is ait 2, OER UES TOTAL FOR 


Lat. Alt. May. | June. | July. | Aug. 4 MonvHSs. 


Winnipeg, N. W. T.| 49°53 | 7°40| 2°17 | 3°42 | 2°68 | 7:11 15°37 
Toronto, Ontario....| 43°39 | 3°50] 2°98 | 3:04 | 3°72 | 2°81 12°55 
Fort Riley, Kansas..| 9°03 | 13:00 | 4:14 | 3:08 | 1°08 | 2°99 11-29 
Rochester, New York] 43:07 | 5:06 | 3:04 | 3°25 | 3:01 | 2°60 11:90 


TABLE II.—_FOR THE TWO MONTHS OF HARVEST. 


















































POSITION. RAINFALL IN INCHES. 




















PLACE. ‘ “TOTAL FOR 

Lat. Alt. Sept. Oct. 2 MonTHB. 
Winnipeg, N. W. T. 49°53 70°40 0°73 0°03 0°76 
Toronto, Ontario.... 43°39 3°50 4°45 2:96 741 
Fort Riley, Kansas . 39°03 13°00 4:18 0:02 4°20 
Rochester, New York 4307 5:09 3°05 3°39 6°41 
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Having stated what the recorded facts as to rainfall are, I will 
give my reasons for asserting that these facts are but the necessary 
consequences of the physical conditions existing in the West of the 
North American Continent. 

In the early part of this paper I referred to the position of the 
Great American Desert and pointed out one of its effects on the air 
currents rising northward from the Gulf of Mexico—viz,, its power 
to attract and draw them to itself, and to the westward of their 
natural course. Another effect, now first mentioned, is that arising 
from the heat given off frorh the surface by radiation during the 
summer months. The Gulf air currents, laden with moisture, when 
drawn over the desert are met by the rarified and heated air ascend- 
ing from its surface, and that rainfall which in the ordinary course 
they would shower down (being prevented from falling) passes on 
and is wafted by the prevailing winds in the direction of our North- 
West, where, bemg removed from the effects of the desert heat, they 
give forth their long borne and priceless load in the form of our 
summer rains. 

Having shown cause for the summer rains, I may, now, state that 
the simple “‘suspension of those desert effects which gave the summer 
rains” is the cause of the almost total absence of rain in the autumn 
and winter periods. 

It was shown when writing on the winter temperature that as 
the desert cooled down the main air currents from the Gulf of 
Mexico no longer pursued a westward course but passed to the east- 
ward. This change of direction takes: them over the region of the 
Canadian Lakes where they deposit that rainfall which in summer 
fell on the plains of the North-West. 


AGRICULTURAL OPERATIONS. 

The progress of the seasons and the labours of the husbandman 
may be summarized as follows : 

Early in April the hot and unclouded sun clears from the lands the 
last of its light snow-covering—thaws, and at the same time dries 
the ground sufficiently to fit it for the plough—and almost. simul- 
taneously for seeding. Germination quickly follows and the young 
roots, moistened by the thawing of the subsoil, follow the pores 
opened out by the disintegrating power of the winter frosts, and 
penetrate to a depth inconceivable to those who have not put the 
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matter to the test. By the time that the rains of May and June 
come the roots have a firm hold of the ground, and growth is 
extraordinary. The July and early August rains nourish and swell 
_the ear of the now ripening crops, and complete the promise of the 
early spring. Towards the end of August the winds change and the 
almost rainless period sets in and continues all winter. The Farmer 
harvests his crop without loss and in the highest possible condition ; 
stacking it in the open without even the necessity of thatching it for 
the winter. 
TO STOCK BREEDERS 

The advantages are equally great. Storms of sleet or wet snow are 
unknown on the Western Plains. Such snow as does fall is always 
dry and light, hence cattle and horses may be left out the whole 
winter without the possibility of suffering from wet. Intense cold 
they may experience, but stock-raisers know that where such cold is 
dry their cattle take no harm. Hence cattle can be, and are raised, 
on the North-West Plains without the necessity for buildings for 
wintering them. 
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SOME OBSERVATIONS ON THE 
PHILEBUS OF PLATO, 


THE POSITION OF THE ROWERS IN THE WAR-SHIPS OF 
THE ANCIENTS, &c. 





BY W. D. PEARMAN, M.A. 
Classical Tutor and Dean of Residence in University Coliege, Toronto. 





Euripides, Iphigenia in Aul. v. 808. In this line, Dindorf and 
others have taken exception to the word dzatdes—for which some 
read with Bothe evzada-, while others adopt Musgrave’s conjécture 
xa zatdas. Properly understood, azade¢ seems to me preferable, 
not only as being the MSS. reading, but also in point of sense. 

Achilles states that the men of the expedition, chafing at their 
detention at Aulis, are not all similarly situated: Some, like him- 
self, Gfuyes yduwy Olxous epjpovg exdexdytec, others eyovtes ebyidas 
"AxawWes. Here he pauses in his enumeration—rodpoy pév ody x.7.A., 
‘others may speak for themselves, he will state his own case.” As 
I take it, eyovtes edvidas x.t.A. should be rendered “ others, although 
they have wives, have no children.” These, then, would belong to 
the class specially exempt from’ military service, under the Mosaic 
dispensation (cp. Deuteronomy, ch. XX.v.7; XXIV. v.5). Hence 
the force of the following parenthesis—odtw dewds éunétrwx Zows x.7.2., 
“so constraining a desire for this service hath befallen Hellas.” 

Ibid. v. 1143. 

Those who have adopted Porson’s alteration of xdpyys into xdpye, 
seem to have overlooked the fact that the imperative force is neither 
absolutely necessary nor, as I think, desirable. Agamemnon, dumb- 
foundered at finding his designs discovered, lets falls the exclamation, 
“JT am lost! my secret is betrayed!” While he is hesitating and 
thinking what to say next, Clytemnestra sarcastically resumes, “ I 
know all! your very silence amounts to a confession, so that you need 
not weary yourself with a long and idle story.” Of course, if we 
retain xéuyys, the period after zoAddé must be removed. 
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Homer, Iliad, B. XVIII. v. 119. dpyakgog yodoc suggests itself 
to me as the original of Horace’s “ splendida bilis” (Sat. II. iii. 141). 
I have never been able to persuade myself that such a master of 
epithets, as Horace undoubtedly was, would have allowed himself to 
use such an apparently meaningless epithet as splendida, without 
some special reason. Now this verse of Homer’s would seem to 
have passed into a proverb (the description of yédos, in the verses 
immediately preceding it, is quoted by Plato, Phileb. 47 E.); and it 
is probable that Horace, with this phrase of Homer’s floating idly in 
his memory, wrote splendida as a translation of apyadgos, not stopping 
to reflect that this word was from a different root than the similar 
sounding derivatives of apyés “bright and glistening.” Horace him- 
self tells us, in more than one passage, that he repeatedly conned the 
Homeric poems; and we frequently find scraps from the Iliad and 
Odyssey, literally rendered and introduced, apparently, quite as 
much for the purpose of displaying Horace’s archeological lore, as 
from the appositeness of the quotation. If this assumption of mine 
be correct, it curiously illustrates Pindar, Pyth. 1V.v. 109. Aevzate 
nOjoavra ¢peotv—where it has been suggested *(Donaldson’s note ad 
locum) that Pindar has miscopied Homer's gpeot Aevyakenot mOycac. 
Apropos of derivations, I find, in the Lexica, the word apvdpds 
variously derived from dyavpds and from an Indo-European madra. 
A much simpler derivation would be from the Homeric épvdr¢ “all 
together,” 2.e., confusus as opposed to distinctus. 

Xenophon, Anab. V. vil. 25. xat exuiyeto Gots. vetv pHetdyyavev 
éxvotapsvos. This passage illustrates, in the most striking manner, 
the necessity for attention to the distinctions of tense in the Greek 
verb. I have never seen it correctly translated. Xenophon is 
_ deploring a tumultuous spirit which had developed itself among the 
soldiers. He says that, owing to their menacing behaviour on a 
certain occasion, many people had been so much alarmed that they 
had cast themselves into the sea in their efforts to escape, ‘‘and who- 
ever did not happen to know how to swim was in a fair way for 
being drowned.” If éxviyeto had signified ‘was drowned,” as it is 
usually rendered, Xenophon would not have failed to dwell upon the 
loss of life occasioned by this outrage. 

Livy, B. IX. ep. 16, furnishes an example of a far more amusing, 
_ but perhaps more excusable, mistranslation than the above. Writers 
of Roman history gravely tell us that Papirius Cursor was such a 


162 SOME OBSERVATIONS ON THE 


martinet that, according to Livy, when his troopers applied to him 
for some relaxation of their discipline, he replied: “Yes, I will 
relieve you from the obligation of giving a pat to your horse’s back 
when you dismount.” The words are ‘ne nihil remissum dicatis, 
remitto, ‘inguit, ne utique dorsum demulceatis, quum ex equis 
descendetis.” If any one, who has ever ridden without a saddle, will 
recall his first instinctive movement on dismounting, equo lassus ab 
indomito, he will have no doubt either as to the nature of the action 
or the owner of the dorsum. 

Plato, Repub. B. X. 615. D. I cannot see why ay Fer should be 
retained (as one of the exceptions to the rule against ay with Fut. 
Indic.), when the sense plainly requires av7fe.—i.e. “neque adest 
neque adfuturus est ex inferis.” The speakers have ascended, Ardizus 
is still below, cp. 615. E. 

Plato, Philebus, 17. B. xa obddey étépw ye tobtwy x.7.d. Tt has 
been objected to this reading, that the sense requires oddstéow. I 
am inclined to think that the original was oddevt écgpw, and that the 
letter « has suffered elision at the hands of the copyist. 

Ibid. 18. B. py 2x td & ebOd¢ GAR ew apiOuov ad twa TAG O05 
Exactoy eyovtd tt xatavosty, tekevtay te éx ndvtwy el¢ Ey. Stallbaum 
says that all the MSS. agree in exhibiting this reading ; however, as 
he finds it unintelligible, he concludes that there is a mistake some- 
where. He would read éxdéorote, in which sense some commentators 
have wished to explain éxacrov. If it does not savour too much of 
presumption, I should say that the error arose from their not per- 
ceiving that gxactroy was in construction with dec@uév—not with 
rA7Oos. I consider zAj@d¢ te as the object of &yovta, and the sentence 
TARO0s Exactoy eyovtd Tt AS a parenthesis ; gzactov then would mean 
each of the subordinate genera—(“ each” of the “two or three, d&e.,” 
16. D.). The rest of the construction might be explained thus: 

et Pdézovta . . . xatavoety abroy (tov dprOudy scil. dxdoa), 

Ibid. 19. GC. Gadd xarov psy rd Edprayta x.t.A. Lam surprised that 
Stallbaum has not noticed a manifest reference to the old proverb, 
“primus qui ise consulit, éc.” Cp. Hdt. VIL. 16; Sophocles, Antig. 
v. 720; Livy, XXIT. 29. 

Ibid. 20. D.  dyvayxardtatoy. The meaning of this word is obviously 
“the least one could say.” This sense of dvayxa:dtatos is frequently 
lost sight of, e.g., in the Gorgias 505. E., where (as I pointed out, in 
the Journal of the Canadian Institute for 1872) the idea conveyed 
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is that the dialogue, if carried on by Socrates alone, would be a very 
poor affair, ep. Repub. 369. .D. 

Ibid. 30. E.  vods éor yevoborys tod ndytwy alztov deyOéyto> toy 
tettdpwy oy iv jpty &y todto. ‘This is indeed a much vexed passage; 
Stallbaum defends yevovotys, which is evidently a play upon the 
jingle vods and yévovs, on the ground that Hesychius and Suidas 
both mention it as a word used by Plato, as a synonym for yevytyc 
or ovyyevys, but gives up the latter part of this passage as a “locus 
manifesto corruptus.” Kor my own part, I cannot see the necessity 
for despair. In 30. B. the four yévy7 are enumerated: zépas xai 
ametpov xat xotvoy xat TO THs altias yévos, éy Grace tétaptoy évéy; and, 
as far as I can see, the two statements are exactly parallel. 

Ibid. 40. E. té 6&3 zovnpas d6€as xal ypnotas addws 7% gevdeic 
yiyvousvas eyopuey eizety. Kor the omission of zat ddjdeic, in addition 
to other parallels, one might compare the customary ellipse with éy 
péow, e.g., Aristophanes, Av. v. 187. év pugow dyzovbey dyp ect 7s, 
and Huripides, Pheniss. v. 583. 

Ibid. 44. D. dvoyepdopara. This word, which Pollux mentions 
with disapproval and Lobeck condemns, although manifestly a read- 
ing of the highest antiquity, is, 1 am tempted to believe, a corruption 
arising from the confusion of dvoyepetas with the pera of the following 
sentence. The bastard dvoyepdopata would, I think, be the natural 
offspring of dvoyepstas wetd. The union of the two words being 
brought about by the feeling that a neuter plural, agreeing with 
tddda, would suit the construction much better than the somewhat - 
awkward duoyepetas. 

Ibid, 46. E. Stallbaum reads dyyydvous Adovds, tote d¢ tobyaytioy 
tots évtos mpos tas tWy ew Avras Hoovacs EvyxspacAetoas x.t.2.; but 
says ‘‘xpootdttwy Bodl. Ven. II. Dein libri omnes Zoovais, quod de 
contectura Schiitzia in 7dovds mutavimus.” 

I am inclined to think that zpoortdrzwy is really mpds ta ty, it 
being a frequent practice in MSS. to represent double letters by a 
letter of larger type. Hence recurrent letters are often omitted, and 
vice versa, according as the eye of the copyist was attracted by a 
difference in the size of the letter. Here I believe that the original 
reading was—todyvaytioy toils évtos mpdc ta TOY eEw, Adras HOovats 
_ Evyxspac0ctoas x.t.4. I consider tobvayttov—ew as a parenthesis, 
and would translate thus: ‘Sometimes inconceivable pleasures, 
and at others (the contrast between the internal and the eauternal 
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sensations) pains mingled with pleasures.” With regard to the con- 
struction, tovtors mpds ézetvovs 18 the ordinary mode of expressing 
enmity or opposition between two parties. 

Ibid. 47. C. mept 0& tdv ev guoyn odbpatt tayaytia EvpBdddetat. 
Here, as Stallbaum says, “deest aliquid ad loci integritatem.”  Butt- 
mann conjectured ey guyn xat odpatt, tay doyn cdpart tayaytia 
Suufdaddnrat, which suits the sense admirably, but is too violent a 
remedy. Ast imagines that 7 has fallen out after guyq; but, as 
Stallbaum says, this would hardly suit the sense. I am inclined to 
think that the most natural remedy would be to supply 9, which 
would readily be absorbed in the final syllable of guy (see note on 
46. E.), and would suit the sense equally with Buttmann’s reading. 
I would render—“ But concerning those in the soul, where it con- 
tributes (to the mixture) opposite sensations to those of the body, 
viz., pain in immediate contrast with the body’s pleasure, &c.” 


' The Trireme. 

In a series of papers, which have appeared, from time to time, in 
the Revue Des Deux Mondes, entitled “La Marine De L’ Avenir 
Et La Marine Des Anciens,” M. le Vice-Amiral Jurien de la Graviére, 
well known as a naval officer holding high command in the Crimean 
and Mexican campaigns, has examined historically the naval expe- 
ditions of the Ancients, with a view to their bearing on the tactics 
likely to be adopted by modern navies. In the course of his remarks, 
he finds it necessary to refer to the much vexed question of the 
Trireme. Was the Triremis or Tpwjpys, of the Ancient Greeks and 
Romans, a vessel with three .banks of oars, one above the other, as 
the Dictionaries tell us? The answer, which he gives to this question, 
is that which has been given by every practical seaman, from the 
old Sieur Barras de Ja Penne, Capitaine des galéres du Roi, down to 
the present time. All seem to agree that, even if a vessel so con- 
structed might manage to move in smooth water, it would be almost 
impossible for it to manceuvre in a rough sea, or in the rapid 
alternations of a naval combat. How then can we credit the exist- 
ence of such monstrosities as guingueremes and naves sedecom ordinum, 
not to speak of the tecoapaxovtyoys of Ptolemy Philopator ? 

Plainly some other solution must be found ; for the fact that there 
were vessels so named is too well attested to admit of dispute. The 
first idea, which would naturally occur to one, is that these vessels 
received their names, not from the number of their oars, but from 
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the number of men at each oar; and this is the view taken by most 
of the opponents of the theory of three or more tiers of oars. A 
very strong argument in its favour is derived from the practice on 
board the war-galleys of the 16th and 17th centuries, in which each 
oar was worked by five rowers: quimqueremes they are called by the 
advocates of this view of the question. But, reply the others, in 
this cage, how do you account for the terms Opayityns, Suyttys and 
Qalapizys, which, say they, were unmistakably applied to the upper, 
middle and lower tiers of rowers respectively, and to the oars used 
by them? Barras de la Penne (following the Scholiast on Aristo- 
phanes, Hanae), thinks that they received these names from their 
position, fore, aft or amidships. The @pavirys, who sat nearest to 
the stern, was placed higher than the @adapizys, used a longer oar 
and received higher pay. In his opinion, the confusion has arisen 
from a failure to realize the well known fact that remus is often used 
with the signification of remex ; just as we say “a good oar” for “a 
good oarsman.” Certainly many passages, in the Ancient Classics, 
admit of this explanation ; but there are others, in which the supra- 
position of the one class of rowers seems to be too clearly indicated 
to be disposed of thus easily. Lastly, the great difficulty has always 
been the fact that, although, in the great majority of pictures repre- 
senting war-ships, only one tier of oars is to be seen; still in a few 
coins and some monuments, notably in the figures on Trajan’s column, 

vessels are depicted, in which we apparently distinguish ¢wo tiers of 
* oars. 

Here, I think, lies the way out of this last difficulty. Why only 
two? “ Because there was not room for more on the coins,” say the 
apologists ; but this does not apply to the marbles. It has been 
remarked that, where there are two tiers visible, the oars in the 
lower tier do not exactly resemble those in the upper tier ; and it has 
been suggested that one of these tiers consists of dummies—possibly, 
guards to prevent one oar from interfering with the other. It may 
be objected that such dummies would have materially impeded the 
vessel’s progress, against a wind or through rough water. After read- 
ing M. de la Graviére’s vigorous protest against the admission of what 
he has stated to be a practical impossibility—whatever history or 
the monuments might say to the contrary—I was led to the con- 
clusion that there must be some mode of reconciling fact with 
tradition; and the following suggested itself to me as not improbable. 
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One has often noticed in old wood cuts, and in most pictures drawn 
by children, an attempt to exhibit two opposite sides of an object, 
without regard for the perspective. Now one way of doing this— 
one sometimes sees it done intentionally in drawings of machinery— 
is to raise the outer side above the other. As I take it, in the few 
instances in which we find a second tier of oars, the artist, knowing 
that a spectator would see the oars only of the rowers nearest to 
him, the rowers themselves being partly hidden by the bulwarks, 
while the rowers on the other side, being further from the inter- 
vening bulwarks, would be more conspicuous, wished to bring their 
oars also into view. No doubt this error in the perspective, once 
introduced by the original artist, would be carried still further by 
the copyist, who possibly never saw such a vessel in his life; and 
this too would explain some of the strange comments which are to 
be found in later writers. With regard to the supraposition of the 
rowers, I cannot but think that, especially in very large vessels, 
where each oar was manned by ten or sixteen rowers, it would be 
necessary for the men at the upper extremity of the oar to be placed 
higher than those nearer to the thole pin; otherwise they would 
hardly have been able to reach the end of the oar when it was dipped 
in the water. As the upper part of the oar would necessarily 
describe a greater curve than the lower, it would be natural that 
the pay of the Thranite should be higher than that of the Thalamite. 
Tn the case of Ptolemy’s ship, it is probable that the rowers relieved 
one another, and did not all row at the same time. When I had 
arrived at the above conclusion, it occurred to me that the term 
Oakapizns admitted of a very significant derivation (it is ordinarily 
supposed to be connected with @ddayoc, t.e. “the man who sits in 
the hold”). The aperture through which the oar projected was 
called 4 @adayia scil. oxy; and, as I take it, both these words are 
derived from oxaiudc, ‘the thole pin” to which the oar was fastened ; 
oxaduoés naturally passes into oxadauos. On calculating the probabili- 
ties in favour of this derivation, I came across one or two other words 
for which it seemed to me more natural to assume a parallel phonetic 
change, than to assign them to the roots to which they are ordinarily 
referred: e.g., 0@xtw is suggestive of oxWxtw, Oantw of oxaztw (cp. 
tagpos). Accordingly 6 dadayizns would be the rower who sat nearest 
to the thole pin. As I thought that the probabilities were in favour 
of this view, I ventured to communicate it to the Admiral, who had 
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expressed his anxiety to obtain some solution of the difficulty ; and 
he, in acknowledging my letter very politely, has condescended to 
express his satisfaction with my explanation. About a fortnight 
after the despatch of my letter, I received a very curious confirmation 
of this derivation, at least in part, from some remarks, which appeared 
in a following number of the Revue, by M. le Contre-Amiral Luigi 
Fincati, of the Italian navy, who has criticised M. de la Graviére’s 
statements. M. Fincati, speaking of the Venetian navy, says that 
the rowers were protected by vertical shields placed above the ‘“‘arma- 
tures” (outriggers) on which the oars worked. These shields, he 
says, were successively called talami, talari, ali and morti ; and the 
fakapitns was so called, because he sat nearest to the talami. M. 
Fincati’s view, although pronounced impracticable by the French 
Admiral, is remarkable. He maintains that, until the latter half of 
the 16th century, the war-ships of the Mediterranean were always, par 
excellence, triremes. The crew was composed of two hundred men; of 
whom one hundred and fifty were rowers, seated three and three on the 
twenty-five benches placed on either side of the vessel ; he thinks that 
these benches were arranged obliquely, and that each man had a 
separate oar; so that the oars reached the water in groups of three, at 
intervals corresponding with the distance between the benches: but 
he adds that, about the middle of the 16th century, this arrangement 
was altered, and the three men rowed with one oar. He cites as his 
authorities the Historie del mio tempo of Natal Conti, the Armata 
Navale of Pantero Pantera, Cristoforo da Canale, and other writers 
to which I have not access. However, the probabilities seem to be 
decidedly in favour of M. de la Graviére, who is even less disposed 
to allow the possibility of this arrangement than of the old one. 
Just imagine what would happen, with three men on a bench, each 
having a good long oar in his hand, if one of them chanced to “catch 
a crab,” or was knocked over at a critical moment! his swinging oar 
would throw the whole equipage into a state of disastrous confusion. 
-In one of the early numbers of the Revue, M. de la Graviére mentions 
the fact that the Maritime Statutes, of the 14th century, speak of the 
galleys as armatae ad tres remos ad banchum “equipped for three oars 
to a bench ;” and such passages as this are, in all probability, the 
source of what I cannot help calling the error of M. Fincati and his 
_ authorities. Barras de la Penne has warned us that we must not 
suffer ourselves to be misled by the word remus. And, besides, a 
passage from Zosimus (flor. A.D. 420) which has often been cited 
12 
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on the opposite side, expressly tells us that, although Polybius had 
described the Romans and Carthaginians as using vessels with six 
banks of oars, they had ceaged to construct even triremes long before 
his time. 

Doletus, indeed, the virulent adversary of Hrasmus of Rotterdam, 
tells us (A.D. 1537) that he saw such a quingucreme, at Venice, 
i prima adolescentia ;’ but, unfortunately, he tells us also that the 
rowers were placed in tiers, one above the other: an arrangement of 
which M. Fincati himself admits the impossibility. Now Doletus 
may be easily disposed of: he is defending himself against a charge 
of ignorant appropriation from a work by the learned Bayfius ; and 
it is absolutely necessary for him to bring out something original. 
Bayfius has ended by declaring his doubts as to the possibility of 
three or more tiers of oars: Doletus finds no difficulty in saying that 
he has seen. No one, who has waded through the foul torrent of 
invective in which Doletus indulges, would.take his word for any- 
thing. Moreover, he says “prima adolescentia :” let us trust that 
he had forgotten. After examining with some care the numerous 
passages cited by Bayfius, Meibomius, Opellius, Scheffer and Voss, I 
have come to the conclusion that most of them may be satisfactorily 
explained. Considerable latitude must, of course, be allowed in the 
case of quotations from the poets—although there is one passage, in 
particular (Arrian, Huped. Alewand. VI. 5), which can only he 
accounted for on the theory that some interpolator has been at work. 
Finally, we must not lose sight of the fact that Ancient war-ships 
were not constructed on such rigidly scientific principles or with such 
exact workmanship, that barely possible positions and intricate com- 
binations may be assumed for seating the men and adjusting their 
oars: on the contrary, the doubt must be given against such ; and 
no arrangement but the simplest and most feasible can be accepted, 
if we are to believe that, in the First Punic war, the fleet of Duillius 
was ready to sail within sixty days of the felling of the timber, or 
that, in the Second, Scipio’s was built in still less time. Moreover, 
we must bear in mind that intricate combinations require absolute 
order; and however much this might have been observed (and 
Xenophon tells us that it was observed, adding that the trireme was 
crowded with men secaypdéyy avOoézwy) on ordinary occasions ; yet, 
with a shower of darts falling on the men and the waves leaping up 
against the oars, it must occasionally have been impossible to avoid 
confusion, and that too at the critical moment. 
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In conclusion, I will examine one or two of the most notable 
passages, which present considerable difficulty at first sight. 
Xenophon, H. G. II. i. 28, where Conon is surprised at Augos 
Potamos: the. crews, which had dispersed on shore, rush hurriedly 
to their ships; but the enemy is upon them, before the vessels can 
be manned; and they have to push off in the following condition : 
al pey tov veOy Otxpota joay, al 02 povdzpota, af d& navtedOs xevat 
(we find elsewhere dizpotos and dujpys used as synonyms). It has 
generally been assumed that this must mean that some of the vessels 
had only one or two of their three banks of oars manned. But we 
know, from other sources, that each rower had his proper station at 
a particular oar; and it is much more likely, in my opinion, that 
instinct would be supreme in the confusion ; so that, as each man 
hurried up, he would rush to his particular oar (whether his station 
was fore or aft, below or above), and proceed to cast it loose, without 
waiting for his comrades of the same bench or (for the sake of 
argument) “tier.” I would explain thus: “Some of the ships had 
but two men to an oar, others but one, &.” 
Lucan, Pharsal. III. v. 536, foll.: 
‘“Validasque triremes, 
Quasque quater surgens exstructi remigis ordo 
Commovet, et plures quae mergunt aequore pinus, 
Multiplices cinxere rates : hoe robur aperto 
Oppositum pelago. Lunata fronte recedunt 
Ordine contentae gemino crevisse Liburnae. 
Celsior at cunctis Bruti praetoria puppis 
Verberibus senis agitur, molemque profundo 
Invehit et summis longe petit aequora remis.” 


Here we have biremes, triremes, quadriremes, quinqueremes, and 
the heaeris of Brutus.—Zastructi remigis:—As I have said before, in 
these huge vessels, the men nearer the upper extremity of the oar 
must have been placed higher than those nearer to the thole pin ; 
but, if each man had a separate oar, how long and awkward the 
highest must have been! The Libwrnae, which were light, swift 
sailing vessels, are said to have been content “ordine gemino”— 
naturally, as the Ziburnae did not stand so high out of the water, 
their oars would be shorter and more easily managed. Whereas the 
praetoria puppis, which towered above all the others (celsior, &c.), 
would, necessarily, have longer: and heavier oars; hence each was 
plied by six men. Scaliger’s objection, that the words “ swmmis 
remis” suggest that this vessel had other oars nearer to the water, 
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may be met, I think, with the answer that these oars are not swmmi 
as compared with others in the same ship, but in comparison with 
those of the other vessels. Again Bayfius cites passages in which 
we are told, incidentally, that the guinqueremes breasted a rough sea 
better than the triremes ; and this could hardly have been the case if 
their oars, necessarily longer and heavier, had been manned by a 
single rower. 

Aischylus, Agam. v. 1618. 

od Tadta gwyets veptépa Tpocy uevos 

xOrn xpatovytwy TOy err Cox@ Sopds ; 

Here, of é7? Cvy@ are supposed to be of fvyita:—and Paley renders 
“those on the upper benches.” But it is more natural to understand 
here, the officers and fighting men; who occupied a higher position, 
in both senses, than those who “sat at the oar below.” The haughty 
taunt of Algisthus is shorn of half its sarcasm, if he merely contrasts 
himself with fellow workers, who occupied a position but one grade 
lower than his own. 

Aristophanes, Hquites, v. 545. Aipeo6’ abte molb 70 “pdfrov, 
naparépeat é¢ Eydexa xbras x.7.A. 

Although this passage does not bear directly upon the subject 
of my remarks, I cannot help noticing, as I have not seen it else- 
where, a curious explanation which Isaac Voss gives of the phrase 
eg’ Eydexa xWrau5: he says that the speed at which a galley was going, 
was roughly calculated by the number of benches which were passed 
at a stroke ; fast travelling, in his day, was a stroke which drove the 
galley a distance of seven benches. According to his view, ‘ with 
an eleven oar stroke,” would mean that the distance between eleven 
benches was passed at each stroke. Scheffer quotes Silius, where a 
light Liburnian galley is said to have passed more than its own 
length at each stroke. Pun. XIII: v. 240. 5 


‘Quanta est vis agili per caerula summa Liburnae, 
Quae, pariter quoties revocatae ad pectora tonsae 
Percussere fretum, ventis fugit ocior, et se, 
Quam longa est, uno remorum praeterit ictu.” 

Of course, the actual speed would depend upon the time of the 
stroke. Voss tells us that twelve hundred stadia (about 140 miles) 
a day, was considered very fast sailing for a Liburnian, whereas the 
modern galleys went much faster—often covering a distance of 1,400 
stadia in that time. 
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In a former paper on the Algonquins J directed attention to the 
difference between the grammatical forms of that people and those 
of the nations by which they are surrounded, or whose territory 
borders on the Algonquin area. I also indicated that the Algonquin 
dialects exhibit traces of Turanian influence, which I referred to 
the proximity of tribes speaking languages whose structure is largely 
Turanian. This Asiatic influence appears, even more strikingly, in 
the arts and exercises, dress, manners and customs of the Algon- 
quins. The birch-bark canoe and wigwam, the modes of warfare 
and hunting, the skin dress and lodge, the snowshoe, ornamentation 
with porcupine quills, the calumet, are not in any sense Polynesian- 
Neither are they aboriginal, or adaptations made first upon this con- 
tinent to the necessities of the country. They existed, as in a 
measure they still exist, in northern Europe and Asia, before the 
time of Herodotus, when the Scythian took the scalp of his slain 
enemy. The Malay Algonquin adopted the implements, dress and 
eustoms of the people who occupied the country at the period of his 
immigration ; but retained his soft, liquid speech, with much of his 
oceanic construction of language, and most of the traits of the 
Polynesian character. His quiet reserve is as unlike the manners of 
the rude, boisterous and fun-loving Athabascan as is the silent dig- 
nity of the Malay compared with the noisy childish: ways of the 
Papuan. By nature indolent and caring little for power obtained by 
bloodshed, he fell before the restless and warlike Iroquois. That the 
Algonquins held their own, and did not become incorporated with 
tribes of Asiatic origin, is doubtless owing to the large numbers 
that at one period must have established themselves upon this con- - 
tinent. This adaptation of an oceanic population to continental 
modes of life, with all the differences of climate and productions, 
and the preservation of their,identity for many ages, is one of the 
most remarkable phenomena known to ethnological science. 
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Although I must apologize for the scantiness of my materials, I 
feel that I am in a position to indicate the origin of three important 
Indian families, with which the Algonquins have long been in con- 
tact ; these are the Tinneh or Athabascans, the Iroquois, and the 
Choctaws. The first named are the neighbours of the Algonquins 
on the north, but appear also as an intrusive people as far south as 
Mexico. The Iroquois are scattered among the Algonquins ; and 
the Choctaws and Cherokees, who are simply disguised Iroquois, 
were originally situated to the south of the Algonquin area. The. 
Tinneh family I associate with the Tungusians of Siberia and 
Northern China ; and the Iroquois and Choctaws, with the popula- 
tions of north-eastern Asia, classed by Dr. Latham as Peninsular 
Mongolidae. It is to these immigrants that we owe the peculiar 
features of American Indian life. 

The Tinneh are the Chipweyans of Mackenzie, Carver and the 
older travellers, the Athabascans of many writers, the Montagnais 
of Father Petitot and others who have copied his statements. In 
the number of their tribes they exceed those even of the large Al- 
gonquin family, and they occupy a similarly extensive area, but one 
upon which civilization has little encroached. Among the more im- 
portant tribes may be mentioned the Chipweyans or Athabascans 
proper, the Coppermines, Beavers, Dogribs, Tacullies, Tlatskanai, 
Koltshane, Atnah or Nehanni, Sursees, Nagailer, Tenan-Kutchin, 
Kutcha-Kutchin, Yukon or Ko-Yukon, Digothe or Loucheux, 
Sicanni, Unakhotana, Kenai or Tehanin-Kutchin, Inkulit, Ugalenzes, 
Umpquas, Hoopas, Wilacki, Tolewah, Apaches, Navajos, Mescaleros, 
Pinalenos, Xicarillas. In reference to their habitat I cannot do 
better or more briefly than by quoting the words of Mr. W. H. 
Dall in his “ Report on the distribution and nomenclature of the Na- 
tive Tribes of Alaska and the Adjacent Territory.” This great family 
includes a large number of American tribes, extending from near the 
mouth of the Mackenzie south to the borders of Mexico. The Apaches 
and Navajos belong toit, and the family seems to intersect the continent 
of North America in a northerly and southerly direction, principally 
along the flanks of the Rocky Mountains. The northern tribes of 
this stock extend nearly to the delta of the Yukon, and reach the 
sea-coast at Cook’s Inlet and the mouth of the Copper River. East- 
ward they extend to the divide between the watershed of Hudson's 
Bay and that of Athabasca and the Mackenzie River. The designa- 
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tion (Tinneh) proposed by Messrs. Ross and Gibbs, has been accepted 
by most modern ethnologists. The northern Tinneh form their tribal 
names by affixing to an adjective word or phrase, the word tinneh 
meaning “people,” in its modifications of tinneh, tina or tena, or in 
one group the word kutchin, having the same meaning. The last are 
known as the Kutchin tribes, but so far as our knowledge yet ex- 
tends are not sufficiently differentiated from the others to require 
special classification by themselves.” Mr. Dall gives in the Appendix 
to this report a vocabulary of the Yakutats about Mount St. Elias, 
whom he classifies as Koljush or Thlinkeets, but whose language is 
plainly Tinneh. They differ also from the Thlinkeets by the absence 
of the lip-ornament and the totemic system, and by eating the blub- 
ber and flesh of the whale, which the Thlinkeets regard as unclean. - 
The word “Tinneh” in its various forms dinnie, dene, dinay, toene, 
tana, ttyannij, tine, tineze, tingt, tenghie, tinday, tinlay, &c., answers 
to the lenni, ilennt, renoes, ililew, irirew, inini, eyinew of the Algon- 
quin, and should be a guide more or less to the affiliation of the 
people so designated. Such a form is not very rare, nor is it, on the 
other hand, very common. Of similar forms in America, as among 
the Nootkans, Algonquins and some non-Tinneh Mexican tribes, I 
need not speak. The Celtic dyn, duine are nearer than any other 
known to me, and the Celtic languages in their non-Aryan features, 
which are few and evidently ingrafted, belong to the Ural-Altaic 
class. In Africa we find such forms as tna, thohn, among Bushmen 
and Hottentots, with iden, dim, &c., in the Niger region. The 
Hebrew adam appears not only in the Semitic area, but also among 
non-Semitic Africans, in the Caucasus, and further east, as a monu- 
ment, perhaps, of Mahomedan Semitic influence. In Polynesia 
forms like tangata, tamata present some resemblance, but I am not 
aware that those who employ these terms, any more than the people 
above mentioned, designate themselves by any such name. It is 
different with the Altaic family with which I have associated the 
Tinneh. The Tungusians call themselves Z’ungus, Donki, and are 
termed Tung-chw by their Chinese neighbours, the former being also 
in several tribes the words for man. Inasmuch as the Mantchu 
dynasty in China is Tungusian, there is every reason to respect the 
Chinese appellation. The Loucheux tenghie, and the Tenan-Kutchin 
tingi, like the Beaver tineze, are our Tungusian tungus and donki. 
Similarly the Tungus akee and the Mantchu cheche are the Umpqua 
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ekhe, and the Tacully chaca, woman. The Tungus érgani, day, is 
the Koltchane tiljcan ; tog, fire, the Ugalenze takak ; dzsho, house, 
the Kutchin zeh ; okat, river, the Tacully okow ; chukito, belly, the 
Ugalenze kagott; gal, hand, the Tlatskanai kholaa ; ogot, nose, the 
Navajo hutchih ; amaz, father, the Tlatskanai mama; and anya, 
mother, the Kenai anna. In the accompanying vocabulary a com- 
parison is instituted between a collection of Tinneh words derived 
from various sources and part of the material of the Tungusic lan- 
guages furnished by Klaproth. 

The Tinneh languages exhibit their Northern Turanian character 
in the absence of true gender, and the substitution for it of a distine- 
tion between nouns as intelligent or unintelligent, noble or ignoble, 
animate or inanimate. This it has in common with the Tungus. 
The formation of the plural by affixing an adverb of quantity marks 
equally the Tinneh languages and the Mantchu. The adverb of 
quantity thus employed, which is daw in certain tribes, is like the 
Turkish plural in ler, There is the closest affinity between the 
Tungus and the Tinneh languages in regard to the innumerable 
modifications of the verb to express variety and quality of action 
found in each. Both groups agree in prefixing the pronoun to the 
verb, thus differing from the Ugrian and Turkish order of pronominal 
affixes. Occasionally, however, the temporal index is ipfixed 
between the pronoun and the verbal root in Tinneh, while, as far as 
known to me, it is final in the Tungusian languages, as it is in 
several tenses of the Tinneh. In Tungus and Tinneh, equally, the 
accusatives precede the verb. The formation of the genitive by 
preposing the noun possessor, followed by the third personal pronoun, 
to the object possessed, characterizes both families. They agree, also, 
in employing post positions only instead of prepositions. The 
Mautchu adjective is generally prefixed to its noun, but in some, 
at least, of the Tinneh dialects it follows. Yet the possessive adjective 
precedes as in Matchu. The above mentioned grammatical relation- 
ships of the Tinneh and Tungus, although far from exhaustive, are 
sufficiently important to give weight to any other evidence linguistic 
or ethnological that may be adduced. 

Various writers, generally, however, in seeking to account for the 
origin of the Esquimaux, have referred to the pressure northwards 
and eastwards of Tartar tribes in the fourteenth and previous 
centuries ; and, among the nations whom they supposed the Yakuts 
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and other Tartars to have displaced, enumerate the Tungus. This 
is exceedingly probable, and so far agrees with the Tinneh traditions 
reported by Mackenzie and Father Petitot. These state that the 
enemies of the Tinneh, who were very wicked men, dwelt to the west 
of their nation ; that, fleeing from them, they crossed a shallow sea, 
passing from island to island in a bitterly cold climate, and at last 
found the sea to the west of them and their enemies to the east. 
Such traditions plainly indicate the northern Asiatic origin of the 
Tinneh, and, together with their vocabulary and grammar, limit 
them to an original home in the neighborhood of Siberia. Mr. Dall 
and other observers bear testimony to their love of a gipsy, vagabond 
life, which Martin Sauer, in his account of Billing’s expedition, has 
similarly remarked upon in speaking of the Tungus. The latter 
stated in reference to this customary moving continually from place 
to place that. the Tungus did so to avoid the contraction of dis- 
agreeable odours; and the traveller Hearne, in his “ Voyage to. 
Hudson’s Bay,” mentions a similar dislike to bad smells among the — 
Tinneh tribes: In regard to personal appearance nothing can be said 
of stature, for, while some writers describe the Tungus as tall, 
athletic and straight, others speak of them as generally below the 
middle size. The same apparently contradictory statements are 
made regarding the Tinneh, showing that both Tungus and Tinneh 
present much variety in this physical characteristic, although the. 
writers on both sides are agreed that neither in the one family nor in 
the other is there any tendency to corpulence. The small eyes, 
high cheekbones, low forehead and coarse black hair of the Tungus 
are alluded to by Santini and Sauer, and identical features are 
ascribed to the Tinneh by Hearne, Mackenzie and later writers. 
Although both peoples are generally in the habit of depilation, it is 
not universal among either the.Tungus or the Tinneh. Some of the 
Tungus tribes, such as the Tshapojirs, tat-too their faces after the 
prevailing Siberian fashion with bars or straight lines on the cheeks 
and forehead, and so, according to many authorities, do the 
Chipweyans and other Tinneh tribes. 

The Tungus is inclined to be demonstrative, mirth-loving, com- 
municative, and the contrast in this respect between the undignified, 
fun-making and talkative Athabascan and the reserved, grave and 
silent Cree, his neighbour, has escaped few travellers in the North. 
West. The docility of the Tinneh is a frequent subject of favorable 
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comment ; and Martin Sauer in this respect accords the palm to the 
Tungus over all the Siberian peoples he met with in his journeyings. 
By this feature the Tinneh are separated from the Tartar Yakuts, in 
spite of the Yakutats being Tinneh, and from the Peninsular 
tribes represented by the Koriaks and Ainos. The latter, especially, 
are fierce, intractable warriors, which the Tinneh are not, for, 
although cruel enough in their conduct towards the feeble 
Esquimaux, they stand in wholesome dread of the Algonquin Cree, 
who, though of a widely different race, reminds them of their ancient 
foe, the Yakut. Mongolian craft and cunning mark the Athabascan, 
who, with all his docility, is wanting in the savage nobility, the 
regard for truth and honor, that characterize equally the Algonquin 
and the Iroquois. He is in no sense the typical red-man of history 
and romance, but affords an opportunity for novel portraiture of 
Indian character to the Coopers and Mayne Reids of the North-West. 

In domestic and social relations there is absolute identity of custom 
among T'ungus and Tinneh. Government and laws they have 
virtually none, and are thus incapable of any combination for purposes 
of conquest. In this respect, however, the Mantchus, a Tungusic 
people, present a notable exception. The understanding among them 
relative to property in game, berries and personal effects coincides on 
both continents. The marriage ceremony is a simple act of purchase in 
either case, the only difference being that the modern Tungus having 
domesticated the reindeer, barters that animal for his wife, while the 
Athabascan must needs offer some other equivalent. Polygamy 
characterizes the two peoples, who are equally jealous in regard to 
their wives. But they agree, also, in the absence of chastity among 
the unmarried, and in the un-American custom of lending their 
daughters, sisters and female slaves to those whom they honor with 
their hospitality. The first wife occupies the highest position among 
Tungus and Tinneh, and, although the place of the married .woman 
is aS in most barbarious nations, one of subjection, a larger share in 
domestic and even in public counsels is granted her in both nations 
than is generally accorded to American Indian matrons. In matters 
of religion there is much resemblance, both families being ‘demon- 
olators and sacrificing to evil spirits, the dog being an object of 
reverence, and their festivals and religious dances partaking of the 
same character. They agree in consulting young men who have 
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previously prepared themselves by a process of fasting in the inter- 
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pretation of dreams, and in a species of divination by means of the 
shoulder-blades of the deer, a practice common to the Tinneh and 
Tungus with the Lapps and other northern nations of the eastern 
hemisphere, but unknown, so far as I am aware, among other 
American tribes. 

One of the most remarkable resemblances between the customs of 
the two peoples appears in their funeral rites. The Tungus, as 
reported by Santini and Sauer, place their dead in wooden boxes, 
which they leave above ground and sometimes suspend to the 
branches of trees. Mr. Dall, in treating of the Unakhotana and 
Tehanin Kutchin, uses almost the same language as the Asiatic 
travellers in referring to the mode of sepulture of these tribes. 
Abernethy, with Santini and Sauer, inform us that the Tungus bury 
with their dead all their arms and implements, and that their 
mourning, which is at first violent, lasts generally for a whole year. 
Mackenzie, Hearne and Father Petitot bear witness to the similar 
violence and long duration of mourning for the dead among the 
Tinneh, and to the burying of all the personal effects of the deceased. 

The Tungus live in tents made sometimes of skins, at others of 
birch-bark, as do the Tinneh, who have separate words to denote an 
ordinary house of the latter character and a skin-lodge, Both peoples 
are great fishers, hunters and berry-gatherers, while the Algonquins 
and other Indian tribes confine their attention largely to hunting. 
The use of the bow is characteristic of Tungus and Tinneh. More 
remarkable is the presence in the. Tinneh area, as attested in 
Washington Irving’s “Astoria,” Pickering’s ‘ Races of Man,” and 
Dr. Gibbs’ ‘Report on the Tribes of Western Washington and 
North-western Oregon,” of the corslet of pliable sticks interwoven 
with grass and sinews, which Abernethy found among the Tungus. 
It is supposed to be the only kind of defensive armour known in 
America. The Tungus, in common with other Ural Altaic tribes, 
use the snowshoe ; but I am not able to compare its formation with 
that of the Tinneh tribes which Mackenzie and Hearne characterize 
as being of superior workmanship. The birch canoe, generally 
regarded as peculiarly American, is Tungusian in its origin. “ The 
Tongusi,” says an author quoted by Mr. Mackintosh, whose book on 
“The Discovery of America and the Origin of the North American 
~ Indians” was published at Toronto in 1836, “use canoes made of 
birch-bark, distended over ribs of wood and nicely sewed together. 
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The Canadian and many other American nations use no other sort of 
boats. The paddles of the Tongusi are broad at each end; those of 
the people near Cook’s River and of Onalaska are of the same form.” 
Sauer and Mackenzie refer to the insensibility to cold of the 
Tungus and Tinneh respectively. The former, referring to the dress of 
the Tungus, says: “Their winter dress is the skin of the deer or wild 
sheep, dressed with the hair on; a breast-piece of the same which 
ties round the neck and reaches down to the waist, widening 
towards the bottom, and neatly ornamented with embroidery and 
beads ; pantaloons of the same materials, which also furnish them 
with short stockings, and boots of the legs of rein-deer, with the hair 
’ outward ; a fur cap and gloves. Their summer dress only differs in 
being simple leather without the hair.” Referring to the Chipweyans 
or Athabascans, Mackenzie writes: “There are no people more 
attentive to the comforts of their dress, or less anxious respecting its 
exterior appearance. In the winter it is composed of the skins of 
deer and their fawns, and dressed as fine as any chamois-leather, wm 
the hair. In the summer their apparel is the same, except that it is 
prepared without the hair. Their shoes and leggings are sewed 
together, the latter reaching upwards to the middle, and being sup- 
ported by a belt. The shirt or coat, when girded round the waist, 
reaches to the middle of the thigh, and the mittens are sewed to the 
sleeves or are suspended by strings from the shoulders. A ruff or 
tippet surrounds the neck, and the skin of the head of the deer forms 
a curious kind of cap. A rohe made of several deer or fawn skins 
sewed together covers the whole.” The same author, speaking of the 
Dogribs, refers to the elaborate ornamentation of the breast-piece and 
other parts of their dress; and other travellers have described it in 
‘like terms. Santini dwells upon the fanciful and tasteful designs 
wrought with coloured percupine quills in which the Tungus indulged, 
and their coronet or head-band of leather, ornamented with em- 
broidery and feathers. To the latter, Mackenzie makes reference also 
in connection with the Dogribs; and many writers have celebrated 
the ingenuity in quill-work of the whole Tinneh family, who were 
probably the teachers of this art to the populations of North America. 
Finally, although this is a matter not of dress, but of food, both the 
Tungus and the Tinneh are in the habit of eating the undigested 
food, principally lichen, in the stomach of the deer, which they mix 
with berries and other ingredients, as Sauer and Hearne respectively 
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testify. Such a collection of parallel facts has rarely been presented 
for the connection of one or more peoples of unknown derivation, and 
would be impossible as mere coincidences. The only characteristics 
in which the Tungus may be said to differ from the Tinneh are the 
truthfulness of the former and the complaining ways of the latter. 
But the evidence of Sauer to the first of these is not conclusive as to 
its characterizing the whole Tungus family,* nor can it be said that all 
the Tinneh tribes are equally unreliable. In docility the two families 
agree. The Tungus of Sauer were cheerful, and so are the Tinneh in 
general, although inveterate grumblers, at least in certain tribes, as 
_mnay be the case with some of the Tungus were more known con- 
cerning them. Certainly, no two families representing the old world 
and the new present closer affinities in name, vocabulary, grammar, 
physical appearance, dress, arts, manners and customs than do the 
Tungus of Asia and the Tinneh of America. 

Before dealing with the Iroquois, who should in geographical order 
next claim our attention, I prefer to take up the origin of the 
Choctaw-Cherokee family, which shows its Asiatic connections more : 
clearly, and which will tend to illustrate and confirm the Iroquois ° 
relationships. The original area of the Cherokee-Choctaw confede- 
racy extended from Tennessee southward to the Gulf of Mexico. 
The “Cherokees and Choctaws are generally regarded as distinct 
peoples, although their languages haye much incommon. ‘The tribes 
included under the generic name Choctaw, are the Choctaws proper, 
the Chickasaws, Creeks or Muskogees, Hitchitees and Seminoles, all 
of whom are famous in history. They were originally a warlike, 
encroaching population, of a proud, fierce spirit, differing alike from 
the reserve of the Algonquin and the childishness and docility of the 
Athabascan. The character of the Iroquois is that of the Choctaw, 
and these are the great warrior tribes of North America who brought 
into the continent its peculiar arts of warfare as the Tinneh family 
gave to it its peculiar arts of peace. The Choctaws, we are told by 
Dr. Latham, Catlin, and others, used to flatten the head, and may 
thus be supposed to connect with the Salish or Flathead family of 


Oregon. But for the present we seek to discover their old world 
relationships rather than those of the new. The northern Asiatic 


people who flatten the head are the Koriaks, who inhabit the extreme 


™ Wood, in his “ Uncivilized Races,” characterizes the Tungus as good-natured, but full of 
deceit. 
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west of Siberia to the north of the peninsula of Kamtschatlka, to 
the centre of which certain tribes extend, Their languages are allied 
with the Kamtchatdale, Corean, Aino, Japanese, and Loochoo, and 
partake more or less of a Mongolian character, being, however, well 
differentiated from any Ural-Altaic division such as the Ugrian, 
Tartar, Mongol or Tungus. It is with these Koriaks that I find good 
evidence for associating the Cherokee-Choctaw confederacy. 

In the first place identity of name, although in itself apt to be 
fallacious, may, as in the case of the Tungus-Tinneh connection, lead 
to truth, The Koriaks exist in two great divisions, a northern, 
known as the Tchuktchi, and a southern, the Koriaks proper or 
Koraeki. The former call themselves Tshekto, men or people, and 
they are the original Choctaws; the latter, who bear the name 
Koraeki, are the parent stock of the Cherokees. This looks so 
exceedingly plain that the question may be asked why was it not 
discovered before. The answer seems to be, that investigators have 
been so long theorizing and refining that they managed to overlook 
plain facts lying upon the surface. Koriaks in Alaska have been 
looked for, but Tchuktchis in Tennesee and Mississippi would have 
been regarded as very much out of place. The Koriaks are of good 
stature, with features more pleasing and prominent than the Mongol. 
Dr. Latham mentions “their general resemblance in respect to 
physical conformation to the American Indians.” They are warlike 
and independent, and have encroached upon the Yukagirs and 
Kamtchatdales, as the Choctaws and Cherokees did upon the southern 
tribes of the United States. Abernethy states that among the 
Koriaks the mothers give, as they imagine, a decorous form to their 
children when infants by applying three boards, one on the top to 
give them a flat head, and one on each side to give them a sharp 
forehead,” This is the Choctaw process of which Catlin speaks. 
Sauer relates that the Tchuktchis had a game resembling “ prisoner’s 
bars,” and at the same time mentions the facility with which they ~ 
threw stones from a kind of sling. The game popularly known as 
Lacrosse, common to the Choctaws and Iroquois, must, I think, be 
referred to, and I regret that I have no work treating fully of Koriak 
manners and customs by which this may be confirmed.* The 
Tchuktchis and the Choctaws are alike fond of such athletic sports as 


* A game identical with our American Lacrosse is played in Japan. See Wood's 
Uncivilized Races. 
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running and wrestling, and in this respect present a marked contrast 
to neighbouring Asiatic and American tribes. They are equally 
noted for manual dexterity and mechanical skill, with capabilities 
for self improvement, as the present civilization of the Cherokees 
and Choctaws attests, and as is evident from the fact that the highly 
civilized Japanese are nearly related to the Koriaks. A Choctaw 
tradition, reported by Catlin, states that, a long time ago, the 
Choctaws ‘‘commenced moving from the country where they then 
lived, which was a great distance to the west of the great river and 
the mountains of snow, and they were a great many years on their 
way.” It is worthy of note that the Tuhuktukis (1? Tchuktchi) are 
mentioned as members of the Cherokee confederacy. 

In treating of the Choctaw language I find it necessary to compare 
ts dialects with those of the. Peninsular family in general, owing to 
the paucity of my collection of Koriak and Tchuktchi terms, and to 
the fact stated by Dr. Latham, that of the Peninsular languages the 
grammatical structure of only one of them, the Japanese, is known. 
The same writer adds that “the Peninsular languages have a general 
glossarial connection with each other,” and “in the opinion of the 
present writer, the Peninsular languages agree in the general fact of 
being more closely akin to those of America than any other.” The 
Choctaw word for man hatak is the Japanese ofoke, and the Muskogee 
chauheh is the Loo Choo chu. The Choctaw tike, tekcht woman is 
the Loo Choo tackki. Boat is pent in Choctaw, and fune in Japanese; 
and bone is font in Choctaw and fone in Japanese. The two 
Tchuktchi terms for father, annaka and attaka, are represented by 
the Choctaw wnke and the Cherokee chatokta. The Cherokee agaula 
and the Choctaw kullo, fish, are equally derived from the Tehuktchi 
ikhalik. The Tchuktchi name for god is istla and the Choctaw 
hoshtahli, while the Muskogee god, efeekeesa, is not unlike the 
Japanese jebisw. The Tchuktchi aganak woman is the Cherokee 
ageyung ; the Tchuktchi wnako to-morrow, the Choctaw onaha ; the 
Tchuktchi nowna, water, the Cherokee omma. But I must refer to 
the accompanying vocabulary for the lexical evidence thus introduced. 

In regard to grammatical forms, absence of gender characterizes 
the Choctaw and Peninsular languages, and the same may almost be 
said in regard to number. Case is marked in both groups by post 
_ positions. The form of the genitive is worthy of special note. In 
the case of each the possessor, with an affix originally representing 
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the third personal pronoun, precedes the object possessed ; in other 
words the Choctaw and Peninsular languages practice the post-posi- 
tion of the nominative. Thus in Japanese “the bone of the man” 


is rendered 
otoko no fone, 


and in Choctaw hatak in foni. 

Similarly, ‘the finger of the woman” is in Loo-Choo— 
tackki noo eebee, 

and in Choctaw tekchi in ibbak-ushi. 

These forms, which give us the English, man’s bone, woman’s finger, 
and in which in, no, noo represent the possessive inflection ’s, together 
with the close resemblance in the actual words employed, illustrate 
the nearness of the Choctaw to the Peninsular idiom, and render a 
reference to Tchuktchi grammar unnecessary. The personal pro- 
nouns precede the verbal root in Loo-Choo and Japanese as well as 
in Choctaw, and the temporal index of the verb is final. For the 
past tense ta is the Japanese and tee the Loo-Choo index, while in 
Choctaw it is twh, tok. The Choctaw futures in ching, he and ashki 
are like the Mongol in ya, ho and sogat. In the formation of the 
passive the Choctaw sometimes inserts an / like the Turkish, but in 
other cases simply changes the final vowel, as in Japanese. The 
Choctaw negative, & or 7k, combined with the-initial pronoun, is the 
prefixed Mantchu ako. In Choctaw, Japanese and Loo-Choo the 
accusative precedes the governing verb, and the place of the adjective 
seems in either case to be sometimes before, at others after the noun 
it qualifies. According to Santini, the Koriak verb, like the Tungus, 
is susceptible of all the modifications denoting variety and quality of 
action which characterize the American families of language. The 
Choctaws are undoubtedly the Tshekto, and the Cherokees the 
Koraeki. ' 

A family more important in many respects, at any rate to the 
Canadian student of American ethnology, is that known as the 
Wyandot, which, in general terms, includes the Hurons and Iroquois. 
These fall into two divisions, a northern and a southern, the latter 
being, in the historical period, natives of North Carolina, and thus 
in proximity to the Choctaws. The most important of the southern 
tribes were the Tuscaroras and Nottoways. The northern tribes 
were, arid are still in part, in the neighborhood of the great lakes— 
Huron, Ontario and Erie. The Huron, or Wyandot confederacy, 
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embracing many tribes comparatively unknown to fame, occupied the 
more northern, and the Iroquois or Five Nations, the southern part 
of the area. In the latter confederacy, said to be from three to five 
centuries old, were included the Mohawks, whose real name, according 
to Dr. Oronhyatekha, himself a distinguished Mohawk, is Kanyen- 
kehaka, “the flint people,” the Oneidas, Onondagas, Cayugas and 
Senecas. The Tuscaroras, migrating northward, united with them 
at a comparatively recent period to form the Six Nations, now found. 
on the Bay of Quinte and on the Grand River. An Iroquois tribe 
originally inhabited the site of Montreal, and were known as the 
Hochelagas ; and another still exists at Caughnawaga on the opposite 
side of the St. Lawrence. The Caughnawagas, St. Regis Indians and 
other scattered tribes, are generally known by the generic name 
Iroquois. A body of Hurons or Wyandots still exists in the 
neighbourhood of Quebec, where, in the days of warfare between 
them and the Iroquois, they sought French protection. Of the great 
nation that once occupied the extensive Lake Huron country, scattered 
fragments only remain. Some, with their ancient foes and relatives, 
the Iroquois, are found in the Western States, but the most important 
band is that found at Amherstburg on the Detroit Riyer, whose 
history has been written in a somewhat rambling but amusing 
fashion by one of their number, Peter Dooyentate Clarke. 

A. peculiarity of the Wyandot-Iroquois dialects is the absence of 
labials, w being the nearest approach to the sound of these letters. 
In this they differ not only from the Algonquin tongues but from 
their related forms of speech, the Choctaw-Cherokee. The Mohawk 
makes a free use of the letter r, which in many cases possesses a 
certain virile force. This is sometimes replaced by / in Oneida, and 
in Onondaga, Cayuga and Seneca, by a breathing. Thus boy is 
raxha in Mohawk, lawha in Oneida, haksaah in Onondaga. The 
Tuscarora forms though differing from those of the five nations, 
agree with the Mohawk in presenting a recurrence of the harsh 7, 
so little known to Algonquin speech. As far as I am able to judge, 
the affinities of the Wyandot proper or Huron are with the Tusca- 
rora, which, from its resemblance to the Cherokee, I am disposed to 
regard as the oldest and purest form of the Wyandot-Iroquois lan- 
guage. The resemblance that exists between many words of the 
_ Tuscarora and Cherokee has been noted in the Mithridates, and is 


capable of large illustration. For instance, arrow is kanah in Tus- 
13 
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carora, gahnee in Cherokee ; dog cheeth Tuscarora, cheer Nottoway, 
keethlah, keira Cherokee ; Fire ocheeleh Mohawk, otcheere Tuscarora, 
cheela, cheera Cherokee ; man ttaatsin Minekussar, atseeai Cherokee; 
woman ekening Tuscarora, ageyung Cherokee ; boy doyato Huron, 
atsatsa Cherokee ; child yetyatsoyuh' Tuscarora, oostekuh Cherokee ; 
death guiheya Iroquois, choosa Cherokee ; face ookahsa Tuscarora, 
issokuh Cherokee; father athtaa Huron, tawta Cherokee ; mother 
nekets Tuscarora, akatchee Cherokee; good ayawaste Huron, seoh- 
stagua Cherokee; girl yaweetseutho Wyandot, ayayutsa Cherokee ; 
mountain onondes Seneca, &c., nawne Cherokee; tongue honacha 
Troquois, yahnohgah Cherokee ; water aowin Huron, ohneka Iroquois, 
ommah Cherokee. The following are a few instances of the agree- 
ment of Choctaw and Wyandot-Iroquois words. The Iroquois 
entiekeh and the Choctaw neetak, day ; the Mohawk ojistok and the 
Choctaw phitchek, star ; the Iroquois onotchia and the Choctaw noteh, 
tooth ; the Cayuga haksaah and the Choctaw ushi, boy ; the Seneca 
hanec and Iroquois johnika and the Choctaw chinkeh, unky, father ; 
the Iroquois nenekin and the Choctaw nockene, man; the Iroquois 
kninonk and the Choctaw kanchi, to buy, are not accidental coin- 
cidences, but indications of that relationship which a similarity of 
character and modes of life render probable. 

A curious instance of the transference of a word from one meaning 
to another is afforded in the Choctaw numeral three, tukchina. Now, 
there can be no doubt that this is the Mohawk techini, the Caughna- 
waga tekent, the Cayuga and Onondaga dekenth, which however 
denote two, instead of three. That tukchina and techini are the 
same word is evident from the fact that eight, which in Choctaw is 
untuchina, isin Mohawk sa-dekonh, in Caughnawaga sa-tekon and 
. in Onondaga dekenh. I am disposed to think that the Choctaw form 
is the true one, as the relation of eight to three gives five, the unit 
generally employed in compositions under ten. The Choctaw ten, 
pocole, is the Oneida oyelih, the absence of the initial labial being a 
necessity of Iroquois language. 

What the Cherokee-Choctaws are, such in a great measure must 
be the Wyandot-Iroquois judging from the specimen of lexical or 
glossarial connection already given. What their relation is to the 
Peninsular family of Asia may easily be shown by comparison, 
although in philology it is not always true that languages which 
resemble the game language resemble one another. There may also 
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be several degrees of resemblance. In some languages the words are 
so feeble, consisting largely of vowels, that the comparison of any 
_ two such languages in different parts of the world gives but unsatis- 
factory results, unless some law governing the variation of vowel- 
sounds could be discovered. In Iroquois, Choctaw, and in the Penin- 
sular tongues words are generally strong, with a good deal of the 
bold Koriak-Cherokee character and Tchuktchi-Choctaw independ- 
ence, so that the framer of a comparative vocabulary, into which 
one of these languages enters, will find little difficulty in deciding 
questions of likeness. There are, however, two things which render 
comparison less simple in the case of the Iroquois languages than in 
that of the Choctaw. The first of these has already been alluded to— 
it is the absence of labials, and, in this connection the uncertain 
power of w in English and French renderings of Iroquois words. If 
it were always the equivalent of a labial, as it sometimes undoubtedly 
is, much of the difficulty would be removed. At times it seems to 
represent the liquid m, which is also a labial. The second hindrance 
is found in the additions to the original root which appear in the 
Iroquois as we compare it with the Choctaw and Peninsular 
languages, and which is evident even in comparing the older with the 
newer Wyandot forms. The Iroquois word has grown uncomfortably 
by means of prefix, affix and reduplication of syllables, sometimes 
apparently for purposes of euphony, at others, it would seem in a 
retrogade direction to evolve by synthesis a concrete out of a com- 
paratively abstract term. Were I better acquainted with the less 
known members of the Peninsular family of languages with which 
the Iroquois stands in the closest relation, I might have to modify this 
opinion. 

I am not at present aware of any Asiatic names with which to 
associate those of the Wyandot family. The word Wyandot, like 
Oneuda, Onondaga, Nottoway, may relate to the Esquimaux term 
innuit and tlfe Samoied ennete, meaning man. In Arrapaho, one of 
the Algonquin dialects, man is enanitah. The Wyandot forms for 
man are oonquich, ungouh, aingahon, ungue, nenekin, (r)onkwe, 
(l)onque, hajinah, hauj-eenoh, onnonhoue, aneehhah, nehah, eniha, 
aineehau, (r)aniha—etschinak, ita-atsin, entequos, agint, (r)atsin, 
(r)atzin, &e. Still, Esquimaux and Samoied forms appear—the 
' Esquimaux enuwk and Samoied nienec. But the Aino aino and 
the Japanese hito, otoko, may be found in the second and third groups. 
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The Wyandot family has undoubtedly miscellaneous Asiatic affinities 
in point of language. The remarkable term kanadra, denoting bread, 
is the Magyar kunyer, just as wish (five) is the Esthonian wiis. 
Rain in Mohawk is ayokeanore, a peculiar form, and this is the 
Turkish yaghmur ; and the Turkish besh (five) is also the Cayuga wish 
and the Mohawk wisk. The Magyar kutya is the Tuscarora cheeth 
(dog) and the Lapp oadze is the Huron auoitsa (flesh). The Mohawk 
negative yagh is the Turkish yok, and waktare, an Iroquois word 
meaning “to speak,” is the Yakut ¢ttare. Stone is odasqua in 
Iroquois and tash in Turk, and tooth is otoatseh in Tuscarora, dish 
in Turk. To hide is kasetha in Iroquois and kistya in Yakut, and 
field is kaheta in Iroquois and chodw in Yakut. The Onondaga 
word jolacharota (light) is the Lapp jalakas, with an increment. 
Two is ohs Mohawk, ausuh Tuscarora, and wch Turk, ews Yakut, 
while seven is jadah in Mohawk, Oneida and Onondaga, and yeddi 
in Turk. 

It may be asked why, when the Ugrian and Tartar languages 
relate so closely to the Iroquois by unmistakable roots, I turn aside 
to the Peninsular. I do so for various reasons: First, because 
certain peculiarities of Turkish and Ugrian grammar, such as personal 
and possessive pronominal affixes to verbs and nouns, are wanting 
in Iroquois. Second—Because the Peninsular languages are at least 
as near in lexical affinity to the Iroquois as are the Ural-Altaic ; 
and, thirdly, because the Choctaw-Cherokee dialects, which are 
undoubtedly of Peninsular origin, are too like the Iroquois to admit 
of separation. 

The Koriak origin of the Iroquois is given in the identity of the 
Koriak war-god, Arioski, with the Iroquois Areskoui. The 
resemblance of these names has often been noted, but it has been 
regarded as a coincidence similar to that which exists between them 
and the Greek Ares, curious, but of no scientific value. » Mr. 
Mackintosh, in the little book to which I have alreadfalluded, draws 
many parallels between the manners and customs of the Koriaks and 
the American Indians, several of the latter being Iroquois customs. 
Unfortunately this industrious author regarded the American 
aborigines en masse, and mixed up Koriaks and Tungus in his 
comparisons. Still, his facts, to which I cannot now refer, are 
valuable. Arioski is not the only Iroquois word in Koriak. The 
Koriak or Tehuktchi khatkin, guethin are the Iroquois hetken, bad ; 
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agwat is oohwwa, boat; rinaka and tegnika are ronwaye and 
aqueianha, boy; aghynak is eghnisera, day; nutenut, nuna, are 
ononentsia, neujah, earth ; atta, annak and illiguin are ata, hanec and 
lahkent, father ; annak is yoneks, fire; gitkat is atchita, foot ; kaaguk 
is Kowa, great; nwak is onuchquira, hair; khigan, kihiguin are 
kiunyage, heaven, sky ; gailigen is kelanquaw, moon ; anak is aneheh, 
mother ; ekigin is agwaghsene, mouth; chynga is yuungah, nose; 
kiuk is joke, kaihyoehakouh, river ; anighu is ouniyeghte, snow ; gutus 
is otoatseh, tooth; utut is ohotee, tree ; mok and nouna are ohneka and 
nekahnoos, water ; aganak is ekening, woman ; acik is osae, young; 
ainhanka is eniage, eninya, finger; unako is entorhene, to-morrow ; 
kanujak is kanadzia, copper ; and kulle is oyelih, ten. In some of 
these words, the increment of which I have spoken, will be observed. 
Thus, aghynak becomes eghnis-era ; nujak is lengthened to onuchqui- 
ra, anighu to ouniyegh-te ; unako, the Choctaw onaha, to-morrow, 
takes an interpolated 7, which is probably a mere strengthening of 
the vowel a, and adds ne, eniorhe-ne. The strength of the Iroquois 
words comes out well in the Japanese and Loo-Choo. Thus we have 
kuru, Japanese, karo Mohawk, come; kurrazzee, Loo-Choo, arochia, 
Huron, hair ; kokurro, Jap., hahweriacha, Iroquois, heart ; atcheeroo, 
Loo-Choo, otorahawte, Huron, hot; korossu, Jap., kerios, Iroquois, 
kill ; sheeroosa, Loo-Choo, kearagea, Mohawk, white; teeroo, Loo- 
Choo, atere, Iroquois, basket. Terms for man, woman and child are 
fairly represented in this group:—WHito, otoko, Jap., give ttuatsin, 
etschinak, hatgina, man; tackki and innago, Loo-Choo, give 
otaikat and yonkwe, woman ; kodoma, Jap., is kotonia, and wocka, 
Loo-Choo, woccanoune, child. The Aino, which furnishes in its 
ethnic term for man, an equivalent to aineehau, entha, in zia sister 
adds the original of the Iroquois tstha, akzia. Its oondee, arm, is the 
Iroquois aonuntsa ; cahani, boat, is gahonhwa ; kownetsow, woon, 
kanoughquaw and eghinda; wakha, water, auweah ; askippi, finger, 
oosookway ; and o, yes, 10. The Kamtchatdale is also fairly repre- 
sented in Iroquois. Its form for axe, kuzsgva, is the nearest I know 
to the Iroquois askwechia; ,adkang, bad, is the Iroquois hetken ; 
ktshidzsht, brother, finds its analogues in yatst, atsiha ; koquasitch, 
come, in kats ; kossa, dog, in cheeth ; kwatshquikotsh, see, in atkahtos; 
quaagh, face, in ookahsah ; chtshitshoo, girl, in yaweetseutho, caidaizat ; 
-settoo, hand, in chotta ; kisut, house, in ganasote ; koschoo, sister, in 
akchiha, &c. The Iroquois third personal pronoun ra, re is the 
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Japanese are, and the Loo-Choo aree. The Iroquois numerals are 
more Ugrian and Tartar than Peninsular, so far, at least, as my 
vocabularies enable me to judge. The presence of many Ugrian and 
Tartar words in common Iroquois speech is a phenomenon for which 
I cannot at present account. The same phenomenon appears in the 
Quichua of Peru. 

The Iroquois grammar might be Mongol or Tungus as well as 
Japanese or Peninsular. It is neither Ugrian nor Tartar. It marks 
a distinction between nouns as virile and non-vivile, similar to that 
of the Koriak. It possesses a plural in final ke, like the Magyar in 
k and the Mantchu in sa. It has also a dual like some of the’Ugrian 
languages. It forms the genitive in the same way as the Ural 
Altaic and Peninsular languages in general, by preposing the geni- 
tive, followed by the third personal pronoun, to the nominative. The 
pronoun in the accusative, or regimen of the verb, precedes it as in 
Japanese, Mongol, &e., but this does not seem to be always the case 
with the accusatives of nouns. Another. peculiarity of Iroquois 
grammar is that the small number of proper adjectives in the 
language follow the noun they qualify, while, in the Ural-Altaic 
languages, and sometimes in the Peninsular, they precede. Still the 
possessive adjectives are preposed as well as the word akwekon, all, 
and similar terms. The personal pronouns precede the verbal root, 
and the temporal signs follow it, as in Mongol, Tungus and Japanese. 
The Iroquois also agrees with the Ural-Altaic and Peninsular 
languages in employing post-positions only. Like the Mantchu, 
Northern Chinese and Choctaw, the Iroquois possesses the exclusive 
and inclusive plural of the first personal pronoun. It also has 
separate terms for elder and younger brother and sister, in common 
with all the Turanian languages. The Iroquois grammar is thus in 
its main features Choctaw and Peninsular. 

The ball-play or lacrosse of the Iroquois, like that of the Choctaws, 
must be traceable to an Asiatic region, and may relate to the * 
well-known game of the Basques in Western Europe. A large 
family of nations and languages has yet to be recognized, that, with 
the Ural-Altaic class, shall include the Basque in Europe, the 
Berber, Haussa and Kashna in Africa, the Tinneh, Iroquois, 
Choctaw, and, perhaps, the Dacotah and Aztec of North America, 





*The Basque game, as I learn from my colleague, Professor Coussirat, who has frequently 
witnessed it, is all but identical with that of the Iroquois, 
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and the Aymara and Quichua of the Southern Continent ; and, 
intermediate between the Asiatic and American divisions, the 
Peninsular languages of Asia will oceupy an important position. 
The Altaic languages least in sympathy with this family are the 
Mongol, whose affinities are largely Dravidian. At the base of this 
large family the Accad stands, whose relations are probably more 
Peninsular than anything else ; and next to the Accad in point of 
antiquity and philological importance is the pre-Aryan Celtic, which 
lives in the Quichua of to-day, as I showed in a contribution to the 
Societé Americaine de France, and in a list published by Dr. Hyde 
Clarke in the Journal of the Anthropological Institute. Dr. Hyde 
Clarke had long before connected the Accad and the Quichua-Aymara, 
and had linked the Houssa with the Basque. He has also directed 
attention to Basque similarities in Japanese and Loo-Choo. Most 
of the tribes composing this family were known to the ancients as 
‘Scythians, so that the ancestors of our modern Iroquois may have 
over-run Media and plundered the Temple of Venus at Ascalon, 
tantalized the army of Darius or talked with Herodotus in the 
Crimea. Types of mankind, in a savage state, do not greatly change, 
as may be seen by comparing the Tinneh or Algonquin tribes with the 
Troquois and Choctaw. Languages long retain their earliest forms, as 
is apparent in the Japanese somots and Loo-Choo shimutzi, which 
are just the old Accadian swmw‘, samak, a book, that were spoken in 
ancient Babylonia perhaps four thousand years ago. This continent 
may yet furnish materials in philology and kindred departments to 
lay side by side with the literary and art treasures of the ancient 
seats of empire on the Euphrates and Tigris, by which to restore the 
page of long-forgotten history. Atany rate there is a path from the 
Old World into the New by the Asiatic Continent, as well as by the 
islands of the sea. Discouragements enough have been placed in the 
scholar’s way by one-sided minds and students of a single language or 
science. It is time to treat them with the contempt that all narrow- 
ness deserves, and to aim at making ethnology more than a state- 
ment of unsolved problems. 

It would be well for all who hold the essential diversity of 
American from other grammatical forms, to ponder the statement of 
one, who, himself no mean philologist, has generally shown little 
favour to any attempts that have been made to reconcile the Old 
World and the New in point of language. I allude to M. Lucien 
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Adam, who, after a comparison of Algonquin, Iroquois, Dacotah, 
Choctaw, Tinneh, Maya-Quiche, Aztec, Muysca, Carib, Guarani, 
Quichua and Kiriri grammars, adds this important note: ‘In fact 
the preceding languages are all more or less polysynthetic, but this 
polysynthesis, which essentially consists in suffixing subordinate 
personal pronouns to the noun, the postposition and the verb, equally 
characterizes the Semitic languages, the Basque, the. Mordwin, the 
Vogul, and even the Magyar.” As far as American philology is 
concerned the question of the unity of the human race remains where 
it has been fixed by Revelation. I close this paper with a sentence 
from Dr. Daniel Wilson’s address before the American Association : 
“The same lines of research (as those which have demonstrated 
Aryan unity) point hopefully to future disclosures for ourselves, 
helping us to bridge over the great gulf which separates America 
from that older historic and prehistoric world ; and so to reunite the 
modern history of this continent with an ancient past.” 
I.—COMPARATIVE VOCABULARY OF THE TINNEH AND 
TUNGUS LANGUAGES. 


The material of this and the following vocabularies has been derived from English, French and German 
sources, with variant orthography. I have not thought fit to make any other alteration than that of replacing 
the German j with y, as such English vowel sounds as ah, ee sufficiently attest their origin. 


TINNEH. i TUNGUS. 
arm: <ola, T. (Tacully) ngala 
axe taih, K. (Kutchin) tukka 
shashill, T. shuko 
bad tschoolta, Kn. (Kenai) kanuult 
bear sus, T.; yass, C. (Chipweyan) Keki, kuti 
beard tarra, D. (Dogrib) tshurkan 
bed kaatseh, U. (Ugalenze) sektau 
belly kagott, U. chukito 
bird kakashi, Kn. gasha 
tsoje, Ko, (Koltshane) doghi 
black tkhlsune, Tit. (Tlatskanai) sachalin 
blood sko, T. shosha 
shtule, Um. Umpqua) sugal 
boat tsi, T. djaw 
boy kaha, B. (Beaver) kuakan 
bread kliuthehu, K. kiltora 
brother chah, K.; echill, T. aki 
bull chasska, U. chjukun 
ahkik, K. etsche 
child beye, T. buja, bujadjui 
quelaquis, C. uli, aljukan 
ischynake, Kn. kunga 
clothes thuth, C.; togaai, Kn. tetiga 
cold nikkudh, K. inginikde 
hungkox, T. inginishin 
oulecadze, B. yullishin 
come chatchoo, L. (Loucheux} tschi 
copper thetsra, K. tschirit 
day tiljean, Ko. tirgani 
daughter nitchit, K. unadju 
deer batshish, Ko. buchu 
drink esdan, Mo. (Montagnais) undau 
chidetleh, L. koldakoo 
ear xonade, Klt. r schen 
szulu, K. korot 


earth 
eat 
eye 
father 
fire 
fish 


forehead 
girl 


give 
£0 
good 
great 


green 
hand. 


head 
heaven 
house 
husband. 


ice 
iron 
knife 


leaf 

life 
lightning 
lip 

man 


mother 
mountain 


no 
nose 


old 
pipe 
rain 


red. 
river 
salt 

see 
serpent 
sleep 
small 


son 
spoon 
star 


stone 
sun 


thunder 
thread 
tongue 
tooth 
wife 


wind 
wolf 
woman 
write 
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TINNEH. 
ne, Na. (Navajo); nanee, Um. 
beha, L. 
eta, Mo. 
mama, TIt. 
teuck, At, (Atnah) ; takak, U. 
uldiah, C. 
lue, Mo. 
sekata, Y. (Yukon) 
getsi, K. 
kernihl, Tol. (Tolewah) 
hamiltu, C. 
antonger, Y. 
sutchon, T. 
unshaw, C. 
choh, K. 
dellin, Mo. 
kholaa, Tit. ; hullah, Na. 
inla, Mo. 
edzai, D. 
jujan, Kn. 
zeh, K. 
ahoteey, C. 
etsayoh, B. 
deneyu, Mo. 
ttatz, U. 
shlestay, T. 
teish, T. 
tlay, L. 
chitun, K. 
anna, T. 
nahtunkun, K. 
edanne, Mo. 


tengi, K.; tingi, Tn. (Tenan-Kutchin) ; tenghie, L. 


sykka, U. 

payyahnay, P. (Pinaleno) 
anna, Kn. 

an, Mo. 

schhell, T. 

tauri, Mo. 

aume maw, B. 

neuzeh, At. 

huntehu, H. (Hoopah) 


. saiyidhelkai, K. 


tekatski, T. 

naoton, T.; tsin, K. 
tchandellez, Mo. 
delicouse, C. 

okox, T. 

tedhay, Mo. 

eshi, Mo.; utschtschiilia, U. 
nadudhi, Mo. 

azut, U. 

astekwoo, Tlt. 
nacoutza, Y. 

tsiah, K. 

schitl, U. 

kumshaet, L. 

klune, Y.; shlum, T. 
tschayer, P. 


chokonoi, Na.; chignonakai, Co. Coppermine. 


shoonnahaye, M. (Mescalero) 
idi, Mo. 

mo, Mo. 

tsoola, T. 

egho, X. (Xicarilla); shti, Tol. 
sak, T. 

jarcooey, C. 

atse, Y. 

yess, C. T. 

ekhe, Um.; chaca, T. 
edesklis, Mo. 
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TUNGUS. 
na 
bishui 
esha 
ama 
toua, tog 
olda 
ollo 
onkoto 
asatkan. 
ghoorkan 
omuli 
genigar 
ssain 
ekzsham 
choydi 
tschurin 
gala 
nala 
udjoo 
njan 
dzsho 
edee 
oddiu 
edin 
djuko, dschuche 
sele 
utsch 
sele 
awdanna 
inni 
talkian 
aodjun 
tungus, donki 
chacha 
bey 
enie 
ani 
tscholkon 
urra 
umi 
nigsha 
onokto 
sagdi 
tagon 
oodan, uddun 
tukdol 
cholachin 
okat 
tak 
itschetschim 
nogai 
adjikta 
adsighe 
ujuktschukan 
dsui 
kuili 
omikta 
haulen 
djollo 
schigun 
shun 
addi 
umi 
tschola 
ikta 
ashi 
sarkan 
edyn 
gusko 
heghe, cheche 
dokli 


The Tinneh numerals do not agree with the Tungus, but seem 
intimately related to those of the Koriaks, Tchuktchis and Kamtchat- 
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called 


Im 
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This must be the result of intercourse between the Tinneh 
and these peoples in an Asiatic home, as the general vocabulary of 
the Tinneh shows comparatively little likeness to those of the so- 


Peninsular family. 


TINNEH. 


tahse, A. (Apache); tashte, Co.; tashayay, M. 


etscha, T.; titskeh, Tol. 

tihlagga, K.; aitschla, Um.; tathlai, Na. 
kisslekka, I. (Ingalik) 

natoke, Tlt.; inteka, I.; nateakcha, At. 
techa, Kn.; gatte, U. 

nach, H.; nekai, K.; nacheh, Tol.; nakhe, C. 
nahke, D.; onghaty, B. 


tokehke, Kn.; toek, W. (Wilacki); taak, Um. 


tahek, H.; tiik, K.; taakei, At.; tanh, Na. 
kahyay, M. 


PpNINSULAR. 


dysak, Kamtchatdale 
atashek, T'chuktchi 
attajlik, T. 


nitukaw, Koriak 
hyttaka, ytahgau, K. 
niochtsh, K. 
tschok, tsook, Ka. 


ginch, K. 


teucheh, Tol.; tuntschik, Um.; teetutye, Si. (Sicanni) tschak, tschaak, tschaaka, Ka. 


dine, D.! tin, Na.; tang, K. 
inla, lakken, D. 
swoila, Tol.; sehwullak, Um.; chwola, H. 


sesunlase, Mo.; skunlai, T. 

cooslae, W.; ulkitake, T. 

tluzuddunkhe, C. 

etsedetsenékai, K. 

ookaidingkee, Si. 

hoitahee, Um.; tauatee, B.; tsaytch, Tol. 
coostak, W. , 
elkedinghe, C. 

tahgeeahttah, C. 

coostenekha, W. 


ishtama, T. 

monlon, myllygen, K. 

(sombula, sabljak, shumblia, 
sumula, Samoied) 

sewinlak, T. (6) 

gylkoch, kylkoka, Ka. 

tscholudtnug, Ka. (8) 

etachtanu, Ka. 

ahdanuth, etuchtunul, Ka, 

itatyk, Ka. 

tshookotuk, Ka. 

tscholudunug, Ka. 

tschuaktuk, Ka. 

tschaaktanak, Ka. 


I.—COMPARATIVE VOCABULARY OF THE CHEROKEE-CHOCTAW 
AND PENINSULAR LANGUAGES. 


axe 
bad 


bear 
beard 
belly 


belt 
bind 
bird 
black 


blood 


boat 
body 
bone 
bow 
boy, son 


broad 
brother 


burn 
buy 
child 


elod 


gahlooyahste, Cherokee. 
ooyohee, “8 


galgate, Koriak; algatta, Tehuktche. 
ashiki, Japanese. 


okpulo, Choctaw ; hooloowako, Muskogee achali, K. (Koriak) 


yonung Ch. (Cherokee) 
ahhahnoolunghunge, Ch, 
ikfuka C. (Choctaw) 
innhalkay M. (Muskogee) 
uskofachi, C, 

takehi, C. 

hushi, C. 

kungnahgeh, Ch. 
loosah, C. ‘ 
homma, C, 

chata, M. 

issish, C. 

peni, C. 

ahyahlunge, Ch, 

foni, C. 

itchukkatoxy, M. 
pooskoos, C. 
chahpozhe, M. 
nokkene, C. 

ushi, C. 

hoputha, C. 
taychokkaduy, M. 
chotchilehwauh, M. 
unggenele, Ch, 
nocksish, C 

imunni, C. 

hukmi, C. 

kanchi, C. 

hokosy, M. 
hopohvyah, M. 
pooskoos, C. 

kupussa, C,; kussupe, M. 


keingin, T. (Tchuktehi) 
elun, Kamtschatdale [tschatdale 
fuku, J. (Japanese); piigi, Ka. (Kam- 
kaltki, Ka. 

obee, Loo-Choo 

toji, J. 

hotu, L. (Loo-Choo) 

kunni, Aino 

luulklek, K. 

kehm, A. (Aino) 

ketsu, J. 

ehi, L. 

fune, J. 

gylgin, K. 

pone, A. 

edzak, Ka. 

poo, A.; patscha, Ka. 
tungpoka, Corean 

iegnika, T. 

ekik, K. 

habba, L. 

otoko-kiyodai, J. ; tyga, Ka. 
djalatscha, Ka. 

eninelan, eninelcha, ninelek, K. 
eninichse, ninichsi, K. 
emtschanhi, K. 

yuku, J. 

kau, J. 

chigazi, A. 

bofoo, A. 

wocka, L. (young) 

feesa, L.; tschapcehunak, T. 


. 


day 
death, die 
devil 

dog 

drink 

ear 


eat 


ess 
evening 


eye 


far 
father 


female 
fight 
finger 
fish 


flesh 

fox 

fruit 

girl, daughter 
go 


god 


- good 


goose 
grass 
great 


green 


hail 
hair 


head 


heart 


heaven, sky 
hot 

house 

ice 

life, live 
light 
lightning 
love 

man 


moon 


morning 
mother 
mountain 
mouth 


neck 
night 
nose 
old 
prince 
rain 
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neetak, C. 

illi, C., ilzah, M. 
askina, Ch. 
ophe, C. 

ishko, C. 
istehuchtsko, M. 
cheelane, Ch.» 
pa, impa, C 


ahlestahyunghungskaw, Ch. 


akang, C. 
oosunghe, Ch. 
yhofkosuy, M. 
tolltlowah, M. 
mishkin, C. 
hopiyi, M. 


tawta, Ch. 

ilhky, M. 

tek, C. 

bohli, C. 
ibbak-ushi, C. 
atsatih, Ch. 
agaula, Cn.; kullo, C. 
nune, C. 
ahpisochah, M. 
choola, C. 

uni, C. 

take, C. . 
chuchhoostee, M. 
ahe, C.; aguy, M. 


hoshtahli, C. 

chito, C.; heetla, M. 
shilaklak, C. 

hasook, C. 

tlakkeh, M. 

chito, C. 

etsahe, Ch. 
pahuyhlammyomuy, M. 
gahnasookha, Ch. 
gitlung, Ch. 

pase, pache, C. 
nutakhish, C. (beard) 
skoboch, Chickasaw 
nishkubo, C. 

ecau, M. 

chunkush, C. 

effaga, M. 

oonche, Ch. 
gullungluddee, Ch. 
ukanawung, Ch. 
chookka, C. 

okte, C. 

okchaya, C. 

egah, Ch.; hiyiaguy, M. 
anahgahleske, Ch. 
immuyuyhluy, M. 
hottok, C. 

nockene, C. 

chauheh, M. 
teencenentoghe, Ch. 
halhasie, M. 3 
onnihile, C.; sunahlae, Ch. 
iehskie, M.; akachee, Ch. 
nunichaha, C. 

tsiawli, Ch. 

chaknoh, M. 
jinnokewau, M. 

ninnok, C.; nennak, M. 
kohyoungsahli, Ch. 
suppokne, C 

miko, C. 

ema, C. 

omba, C. 


nitchi, L. 
wiillagyn, K.; haiulwa, A. 
akuma, J. 
stahpu, A. 


igu, A. 5 
tschiftuchk, T. 
welolongen, C. 

ippah, imbi, A. 
allotlonim, Ka. 

kuga, L. 

aigomkje, T. 

yube, J. 

lilet, K. 

manako, J. 

yempo, J. 

chichi, J.; isch, K. 
una, A.; annaka, T. 
teteoya, J. 

iligin, T. 

tackki, L. 

pilluak, T. ; puchi-ai, J. 
yubi, J.; eebee, L. 
etschuda, Ka, 

ikahluk, T. 

ennen, K. 

tubish, Ka. 

tchasalhai, Kr.; gitgalgim, K. 
ewynak, K. 

tackki, L. 

chtshitshoo, Ka. 

iku, yuka, J. 

apkas, A. 

istla, ae . 
hota Corean ; kuwodai, J. 
lachlach, T. 

kusa, J.; ewuk, T. 
lukuklin, K. 
chytschin, Ka. 
ichtschitschi, K.; sjiu, A, 
aplela, K 

kannik, T. 

kitigir, K. 

bode, Corean ; feejee, L. (beard) 
nujak, T. 

schaba, A.; kobe, J. 
naskok, T. 

kashko, T. 

shin, J. 

sampeh, A. 

minjugu, Ka. 

keilak, T, 

kikang, Ka. 

ke, uchi, J. 

tschikutu, T. 

kakowa, Ka. 
choigychei, K. 
kumylgilat, K. 
okmukulingin, K. 
otoko, J. 

ningen, J. 

chu, L.; chujakutsch, K. 
tankuk, T. 

jailgat, K. 

emukulas, Ka. (unhaiel, Yukagir) 
okkasan, J. 

naju, K.; naigak, T. 
zehylda, Ka. 
sekiangin, K. 

ingik, K. 

nigynok, K.; unjuk, T. 
kajakan, Ka. 
gepinowli, K 

miko, J 

ame, J. 

apftu, A. 
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red 


river 


run 


salt 
sea 


sick, sickness 
sister 


skin 
sleep 
small 
snow 
star 


summer 
sun 


take 
throat 
thunder 


to-morrow 


tongue 
tooth 
tree 
walk 
water 
white 
wolf 
woman 
il, 
2 
3. 
4. 
Db 
6. 
fi 
8. 
9. 
10. 
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aski, M.; aguskah, Ch, 
keekahgeh, Ch. 

chahti, M, 

hucha, C. 

bok, C. 

equonih Ch. 

chuffa, C. 

sitkuscha, M. 

hupi, C. 

amaquohe, Ch. 
wehuta, Hitchitee 
abeka, C. 

unggedo, Ch. 
nocksishtike, C. 
hakschup, C. 
gahlehah, Ch. 

nusi, C. 

nogobuscha, M. 
chotgoose, M. 
ungnawtsi, Ch. 

tilligue, M. 
owohchikea, Hitchitee 
phoutehik, C. 

miski, C. 

kohkee, Ch. 
tomepulleh, Chickasaw 
neetak-husih, C. (Day-star) 
neetahusa, M. 

kalesta, Ch. 

ishi, C. 

ahgelega, Ch. 

hiloha, C. 

jyrajaaj C, 

onaha, C. 

soolish, C.; istetolahswah, M. 
innotay, M. 

iti, C.; itta, Chickasaw; uhduh, Ch. 
yahkahbuscha, M. 
uckah, C. 

ahmah, Ch, 

hatki, M. 

yahah, M. 

choyo, C. 

ageyung, Ch. 

tike, tekchi, C. 

humna, M. 

tuklo, C.; toogalo, Chickasaw 
tsawi, Ch.; totcheh, M.; tukechina, C. 
ushta, C. 

nunggih, Ch, 

tahlapi, C. 

hannali, C. 

untuklo, C. 

untuchina, C. 

ostabah, M. 

pocole, C. 


azgutsch, Ka, 

akai, J. 

kawachtuk, T. 

gychi, Ka. 

bez, A. 

gojem, K. 

shuppon, J. 

ehikuten, J. 

schipoo, A, 

umi, J.; mok, imah, T, 
atui, A. 

biyoki, J. 

onna-kiyodai, J.; tschagado, K. 
najahak, 'T. 

kawa, J. 

keilkat, KX. 

netsuki, J. 

soibushi, J. (sleep together) 
ehiisai, J. 

anighn, K. 

hihlewuh, K. 

hoshi, J. 

foshi, J. 

natsu, J. 

ka, J.; kuiga, T. 

adomplis, Ka. 

nichi, J. (day) hoshi, J. (star) 
matschak, T. 

kulleatsch, K. 

oku, A. 

igliak, T. 

kyhal, kyigala, kihihelan, K. 
rai, J. urgirgerkin, T. 
unako, T, 

etschilla, K. 

wuttinka, T. 

utut, K.; uttu, T.; wuda, Ka. 
hakobu. J. 

waku, A, 

emuk, T.; mima, K. 

haku, J.; attych, Ka. 
haigugeh, K. 

jo, J. 

aganak, T. 

tackki, L. 

onnon, K. 

tzogelsch, Ka. (3) 

tsook, Ka. 

ishtama, T. 

nijach, K. 

tachlima, T. 

nunmalan, onnamyllangan, K. 
nitachmallangga, K. 
tschooktunuk, T. 

stammo, T. 

kulle, T. 


Ifl.—COMPARATIVE VOCABULARY OF THE WYANDOT-IROQUOIS 
AND PENINSULAR LANGUAGES. 


above 
arm 
axe 


basket 
bear 
bad 


belly 
below 


belt 
black 


ehneken, Iroquois 

onentcha, I. 

askwechia, I. 

nokeuh, Tuscarora 

ahdokenh, Mohawk 

atere, I (Dro 7wis) (M. (Mohawk) 
oochereuh, T. (Luscarora) ; ooquharlee, 
hetken, I. 

washuh, T. 

kwiehta, I. 

unagwenda, M. 

ehtake, I. 

outagwarinehta’ I. 

hontsi, I. 

tetinealas, O. (Oneida) 


uyeni, Japanese 

oondee, A ino 

kvasqua, kosheho, Kamitchatdale 
inggako, Koriak 

adaganu, K. 

teeroo, Loo-Choo; zaru, J. (Japanese) 
akliak, Tchwhktcht 

chaitkin, K. (Kortak) 

wasa, Loo-Choo [egehka, T. (Tehwktch) 
ksuch, Ka. (Kamtchatdale); aktscha- 
nanchiin, T. ‘ 
jechtok, T. 

ririt, irit, T. 

nudehen, T. 

natchala, T.; kytyhalu, K. 
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blood cotnuh, T.; gatkum, N. (Nottoway) ketsu, J. 
hotkwensa, I.; otquechsa, On, (Onon- 
body gu-ierongue, oieronta, I, {daga. gilgin, K.; karada, J. 
bone onna, H. (Huron) hone, J. 
hechtienda, I. ; akstiyeh, I. kotsu, J. 
bow awraw, 7. erit, K. 
boy, son laxha, O. laki, K. 
ronwaye, M. rinaka, T. 
haksaah, On.; eawook, 8. (Seneca) akek, jakak, K. 
brother ataquen, H.; jattatege, On. otoko-kiyodai, J. ; tyga, Ka 
haenyeha, H. eninichse, K. 
teetoteken, 8. itschamitugin, T, 
teeahgattahnoonduclih, M. tschamndakal, K. 
yatsi, H. ktshidzshi, Ka. 
burn gatchatha, I. yatta, L. 
child kotonia, I, Kodomo, J. 
cheahhah, H. chigazi, A. (Aino) 
woccanoune, T. wocka, Loo-Choo (young) 
cold” wathorats, I.; turea, B. kiyetaru, J. 
come karo, M. kuru, J. 
copper quennies, M.; kanadzia, I. akagane, J. 
day ° entiekeh, I. nitchi, L. (Loo-Cheo) 
ennisera, I.; eghnisera, M. nichi, J.; aghynak, T. 
yorhuhuh, T. " halui, K.; hallugg, Ka, 
do konnis, I. okonai, J. 
dog yunyenoh, H. inu, J. 
cheeth, T. getten, T,; sheda, A. 
erhar, M.; cheer, N.; tschierha, On, atar, chatalan, K. 
death, dead _kenha, T. gang, L. 
drink ichnillkeeuh, M, igyletsch, Ka. 
duck soluck, M. galle, K.; galgagalach, T. 
ear ohuchta, On. tschiftuchkk, ‘I’. 
suntunke, N. tschintak, T. 
earth ohetta, I. ttati, Corean, 
onouentsia, I. nutenut, K. 
uenjah, 8.; ahunga, O. nuna, T. 
eat higuech, [. ku, J. 
tehatskahons, M. tekitschgyn, T. 
egg onhonchia, I. nohk, nuku, A.; nyhach, Ka. 
end koktha, I. hate, J. 
evening yougarlahsickhah, M. aigaweroe, K. 
tetemret, H. aathin, Ka. 
eye acoina, A. gan, J. 
kaka, 8.; okaghha, C. (Cayuga) shigi, A.; iik, T. 
father ionniha, I.; ihani, C. una, A. 
aihtaa, H.; ata, T. atta, TI. 
rakeni, M.; lahkeni, O. illigin, T. 
feather onasa, I, hannee, L. 
field kaheta, I. tahata, hatake, J.; getschigyn, K. 
fingers eyingia, H. aihanka, 'T. 
sahhuguehlahgheh, M. tschilgit, K. 
fire ontchichta, I. undji, A. 
yoneks, T. annak, eknok, T. 
fish otschionta, On. etschuda, Ka. 
yeentso, H. entschudu, Ka. 
kenyuck, 8. annegui, T. 
foot saseeke, N, shaku, J. 
oosa, T. assi, J. 
ochsita, On.; achita, H. gitkat, T. 
forehead akentstara, I. kytshal, K. 
oyeutsa, H. kuitschitsch, Ka, 
fox iitsho, M. iuchka, T.; hitschkat, K. 
frog skwarak, I. gayeru, J 
cirl, daughter kaunuhwukh, T. ngewek, K. 
kayung, O. suwingh, Ka. 
ikhehawog, C. ; keawook, 8. gufikuku, K. 
give keyahwe, wahetky, I. katchu, Ka, 
go higue, I. yuku, J. 
' ychateatyese, M. utashish, Ka, 
god ocki, H. egeg, K. 
tezhuskahau, H. duzdeachtschitsch, Ka. 
good oogenerle, M. ; ioyanere, I, gemelewli, K. 
great kowa, I. ko, okii, J.; kaaguk, T. 


tatchanawihie, N. chytschin, Ka, 
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hair arochia, H. lauchshach, K. ; ruh, A. 
ahwerochia, I, tscheracher, Ka, 
onuchquira, On. kytyhuir, kitigir, K.; kar-nu, A. 
ononkia, C, nujak, T. 
hand osnonsa, I. soan, C. (Corean) 
chotta, I. syttu, Ka. 
hare tahhoot-ahnaykuh, M. whil-huta, K. 
he ra, I. are, J. 
head noatsheera, H. kashira, J. 
nontsi, I. ; anoonjee, M, naskok, T. 
heart hahweriacha, I. kokoro, J, 
heaven, sky  quaker-wutika, N. goku-raku, J. ; rikita, A. ; kochall, Ka, 
kiunyage, I. chain, Ka. ; khigau, K. 
garonhiague, I, cherwol, K. 
horn. kanagaa, I. tscheonok, T, 
hot, heat otarahaute, H. hoteru, J. 
yoonaurihun, Une nomling, K. 
house kanosiod, C.; kanoughsode, M. kisd, kishit, Ka, 
anone hia, H. ennit, T. 
hunger, hungry cautsore, O. katsuyeru, J. 
cadageariax, O. shandageri, A. 
kill ' kerios, I. koroshi, J. 
kiife kainana, C. _ ko-katana, J. 
life yonhe, M. inochi, J. 
konnhe, I. kyjunilin, T, 
lip hechkwaa, I. kkovan, Ka. 
love enorongwa, M.; aindoorookwaw, H. (annrak, Yukagir) 
male hatgina, I. otoko, J. 
man. nenekin, T.; aingahon, H. ningen, J. 
itaatsin, Minekussar chojatschin, T.; hito, J. 
eniha, N; aneehah, T, ainuh, A. 
oonquich, M, . kengitsch, Ka.; oikyo, A.; ickkeega, L, 
lookque, O. luka, T.; elku, Ka. 
moon kanaughkwaw, C. (kininsha, Yusagr); kounetsou, A. 
kelanquaw, M.; karakkwa, I. gailigen, K. 
mother ena, N ; aneheh, H.; eanuh, T. aingga, anguan, Ka. 
ikillnoha, M.; ahkenolha, O. ella, elhi, K.; illia, Ka, 
mountain kaunatauta, C. kimita, A. 
onontah, H.; onontes, On. enshida, namud, Ka.; neit, T. 
mouth chigue, I. kuehi, J. 
yasook, O syeksye, saaxxa, Ka. 
sishakaent, C, sekiangin, K. 
oosharunwah, T. gikirgin, djekergen, K. 
agwaghsene, M. ekigin, 'T. 
much eso, I.; aysoo, M. osa osa, J 
awquayakoo, M. oowhoko, L. 
nail ohetta, I. wegyt, T 
oocheelah, M, wachelang, K. 
name osenna, [. ninna, K. 
navel hotchetota, I. hozo, J.; katkatschik, T. 
neck oneaya, M. onnajan, K. 
night sonrekka, I, ukuru, anzkari, A.; unnjulk, T. 
kawwassonneak, O, kyunnuk, Ka, 
nehsoha, 8. nikita, T. 
nose yaunga, H. enku, K.; hana, J. 
oteusag, N. 3 tatuk, T.; ahdum, idu, A. 
oojyasa, T. echaech, yachchaya, T. 
kaukondah, S. kaakang, Ka. 
geneuchsa, M. * chyngak, T. 
enuchsakke, C. enigytam, K, 
place kiterons, I. kakeru, J. 
rain iokennores, I. (yagmur, Zwrk) 
red quechtaha, 8. kawachtuk, T. 
guwenta-royon, I. nitschel-rachen, K. 
tucotquaurauyuh, T. ; oniquahtala, QO. tshatshalo, Ka. 
river | kihade, C. ; geihate, On. kiha, Ka.; kuigutt, T. 
saliva wtchera, 1k yodare, J. 
shoes onokqua, T. hunginn, C. : 
silver hwichtanoron, I. elnipel- wyehtin, K. [K. 
sister tsiha, I. ; akzia, On. ; auchtchee, T. ahtschitsch, kutchaan, Ka; tchakyhetch 
skin hoserochia, I. rus, A. 
hnonk, I. nakka, T 
sleep wakitas, 1 kanegwitkis, K 


small ostonha, I. uitschenan, Ka, 
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snow, to snow wakerens, I. 


speak 


ogera, On. 
onyeiak, 8. ; ouniyeghte, M, 
atakea, H 


spring (season) kungweeteh, M. 
star 


stomach. 
stone 
summer 
sun 


tongue 
tooth 


throat 
thunder 
village 
walk 
water 
weep 
white 


winter 


wolf 
woman 
write 
year 
yellow 


young 


munity of origin. 


ojechsvondan, 8. 
ojishonda, C 

utskwena, I. 

owrunnay, T. 

akenha, M.; kayahneh, §. 
kelanquaw, M. 

karakkwa, I. 

ladicha, H. 

onteka, I 

heetay, T. ; aheeta, N. 
kachquaw, 8. ; kaaghkwa, ©, 
ennasa, I. 

onouweelah, C. ; onawira, I. 
otoatseh, T. 

niarigue, I. 

kaweras, I. 

kanata, I 

erai, H. 

ahteatyese, M, 

auweah, T. ; awwa, N, 
ohneka, I. ; oneegha, Minekussar 
garkentat, I. 

kearagea, M. 

kenraken, f. 

keaankea, C. 

koashlakke, O.; kosera, I. 
oxhey, H.; koosehhea, T. 
ahquohhoo, M. 

yonkwe, M. O.; ekening, T. 
otaikai, H, 

khiatons, 16 

osera, I. 

hotgikkwarogon, I. 
cheenaguarle, M 

osae, N 


unji, T.; unti, N 

uskot, M 

techini, M. 

nekty, T. 

teghia, O. 

shegh, 8.; segh, C.; ahseh, M. 
ahsenh, 0.; aushank, H. 
kayerih, M. 

kayelih, O. 

huntak, 1th 

wisk, M., &c. 

tchoatak, On.; tsatak, M. 
nakruh, 7. 

tagheto, O. 

tutonh, M.; tiohton, Caughnawaga. 
tiohto, *C. 

oyelih, 0. 


Siri 


yuki, yukigafuru, J. 
korjel, Ka. 

anighu, T. 

idakuwa, A. 

anchtoha, T. 

agajin, Ka. 

ashangit, Ka, 

ikuwan, J. 

whraugon, K. 

sakan, A. ; kegmu, T. 
galenkuletsch, Ka. 
kulleatsch, Ka, ; tirkiti, T. 
laatseh, T. 

matschak, T. 

tida, L. ; tyketi, K. 
koatsch, Ka. 

entsel, Ka. 

wannalen, K. 

gutuk, T. 

reguzy, A. 

kyhal, kyigala, ikigigrihan, K. 
guina, K. 

hiroi, I. 

ita, i, ; atchoong, L. 
wakha, A. 

inh, K.; mok, emak, T. 
terugatirkin, T. 
sheroosa, L.; shiroi, J. 
nilgachen, K.; rata-gaunep, & 
genggahlan, Ka. 
kollealas, Ka. 
achsachsaan, K, 
aigugeh, chgahuwu, K. 
innago, L.; aganak, T, 
tackki, L. 

katchoong, L 
gytscharudo, Ka. 
nuutelgrachen, T. 
duchl-karallo, Ka. 
atschik, T. 


ingsing, K. 

dyshak, Ka. 
ni-techaw, K. 
niechtgch, K. 
ytechgau, K, 

tsook, Ka.; giuch, T. 
sang, L 

gyrach, K. 

tsagelch, Ka, 

niyach, ngshakaw, K. 
asheki, A. 

itatyk, Ka, 
angrotkin, T. 
tshookotuk, Ka. 
tschachatonoh, tchanatana, Ka, 
tschuaktuk, Ka. 
kulle, T. 


ADDENDUM. 
THE DACOTAH FAMILY. 

It is only since writing the foregoing article that I have found the 
relations of this important family. The Dacotah languages differ so 
widely in their vocabulary, or rather in their vocables, from the 
Troquois, that, in spite of grammatical construction, and the equally 
warlike character of the two people, it was hard to imagine a com- 


In the labials that are wanting in the Wyandot 
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dialects, the Dacotah is peculiarly rich. So complete is the compen- 
sation made by the Dacotah dialects for Wyandot shortcomings in 
this respect, that labials utterly unknown to the original root start 
up everywhere, as terminal, medial, and even initial sounds. On 
the other hand, the strong Mohawk + is almost absent in Dacotah ; 
the Upsarokas, Minetarees and Mandans, who sometimes employ 
this letter, being very sparing in its use. Nor, can it be said, save 
as a rare exception, that there is an 7 in Dacotah to atone for the 
comparative absence of r, with which, in the Iroquois dialects, it is 
at times interchanged. The general vocabulary has miscellaneous 
Siberian affinities, largely with the Samoied, and many with the 
Ugrian languages. (I may say that I use the word Ugrian to denote 
the Finnic-Magyar family of languages as opposed to the Altaic, 
which includes the Tartar, Mongol and Tungus, since,I cannot see the 
propriety of extending it, as has often been done, to the whole Ural- 
Altaic division). I was thus upon the point of making the Dacotahs 
a Samoied colony, and had, indeed, communicated the likelihood of 
such a relationship to correspondents interested in American philo- 
logy, when light broke upon the subject in connection with the 
terminations of verbal forms, which, being followed up by other 
coincidences, settled the matter in favour of a Peninsular origin for 
the Dacotahs, as well as for the Iroquois and Choctaws. The Hon. 
Lewis H. Morgan has shown that the Dacotah and Iroquois dialects 
are allied, and that the latter separated from the parent stock at a 
much earlier period than the former. 

The Dacotahs, better known as the Sioux, and the Nadowessies of 
Carver and other older writers, are a warlike, intrusive people, of 
good stature, and generally pleasing appearance, with capabilities of 
no mean order, and exhibiting, as in the case of the Mandans, a con- 
siderable advance in culture beyond the neighbouring tribes. They 
occupy a great portion of the centre of the continent, being essenti- 
ally an inland people like the Wyandots and Choctaws. Their 
hunting-grounds extend from the Red River to the Saskatchewan 
southwards to the Arkansas, and are chiefly found between the Mis- 
sissippi on the east and the Rocky Mountains on the west. They 
are thus the neighbours of many Algonquin tribes, with which they 
are more or less intermixed. The principal tribes of this family are 
the Sioux or Dacotahs proper, the Yanktons, Winnebagoes, Assine- 
boins, whose name is Algonquin, Mandans, Upsarokas or Crows, 
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Minetarees, Ioways, Osages; Ottoes, Omahas, Quappas, Konzas and 
Hidatsas. Their warlike and independent character is well known, - 
especially in connection with their recent encounter with the Ameri- 
_can troops and the subsequent withdrawal of some of them to 
Canadian territory. 

The Dacotah word for man, male, is wika, wicasta, and this is the 
Tchuktchi wika ; while other terms, such as hihna and oeeteka, relate 
to the Aino aino and the Japanese otoko. Similarly, the words for 
woman, wingy, winnokejah, wakka-angka and tawiku, represent the 
Loo Choo innago, the Tchuktchi aganak, and the Loo Choo tackki. 
The general lexical resemblances of the Dacotah and Peninsular, 
within the limits, at least, of my somewhat defective vocabularies, 
are not by any means so close as between the Choctaw and the 
Peninsular. Still, there are some striking forms. Such are the 
Dacotah echong, make, and the Loo Choo oochoong ; dowang, sing, 
and the Loo Choo ootayoong; yazang, sick, and the Loo Choo 
yadong; cangte, heart, and the Japanese sing, &c. The Kamtchat- 
dale connects intimately with some of the Dacotah dialects, particu- 
larly with the Assineboin. The Dacotah wahcheesh, child, is the 
Kamtchatdale pahatshitsh ; matsi, knife, is wattsho; toka, sevant, is 
tshequatsh ; isto, arm, is settoo; ataki, white, is attagho, &c. The 
Tchuktchi necessarily is connected ; and we have the Dacotah eeneek, 
egjinggar, cingksi, boy, in the Tchuktchi tegnika; cang, day, is gau- 
nak; nijthah, hair, is nujak ; nahsso, head, is naskok ; ecat, small, is 
ekitachtu ; neah, mini, water, is, nouna ; tehha, lake, is touga ; on- 
kahah, finger, is ainhanka, &c, Of the few Corean words known te 
me, several answer to the Dacotah equivalents; thus the Dacotah 
akhui, ear, is the Corean qui ; uohta, good, is hota; paykee, hair, is 
bode; cezi, tongue, is chay ; and pezi, grass, is phee. 

I have mentioned verbal terminations as my guides to the affilia- 
tion of the Dacotah languages. In Dacotah a common termination 
for verbs is that variously rendered ang, ong, wng, as in yathang, eat, 
nahong, hear, pahmung, spin, tongwang, see, echong, make, manong, 
steal. Captain Clifford, in his vocabulary of the LooChoo language 
appended to Basil Hall’s voyage, draws attention to a similar ter- 
mination of the verb. He says: ‘“‘ I have, throughout the vocabu- 
lary considered the termination oong to denote the infinitive and have 
translated it as such, even when the sense points to another word, 
merely to preserve consistency ; there are, however, a few excep- 

14 
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tions to this, and some of the verbs will be found to terminate in 
ang, ing, awng, ong and ung.” The Japanese infinitive in mz, to 
which there are many exceptions, does not resemble this termination, 
but connects with the Turkish infinitive in mek and the Magyar in 
mi. Neither does the common LooChoo and Sioux form resemble 
the Mantchu in re, or the Mongol in ku. We are thus, I think, 
justified in holding that the Dacotah verbs echong, make, dowang, 
sing, and yazang, be sick, are the same words as the LooChoo © 
oochoong, ootayoong and yadong, having meanings identical. But a 
confirmation of the Peninsular origin of the Dacotahs even more 
interesting 1s afforded by a comparison of the Assiniboin infinitive, 
or at least verbal termination, with that of the Kamschatdale. The 
Assiniboin verbs in their simplest form end in atch, itch ; thus we 
have passnitch, tusnitch, to love, wunnaeatch, to go, eistimmatch, to 
sleep, aatch, to speak, wauktaitch, to kill, wawmnahgatch, to see, 
aingatch, to sit, mahnnitch, to walk, &c. Similarly in Kamtchatdale 
we meet with kasichtshitch, to stand, koquasitch, to come, hashiatsh, 
to run, ktsheemgutsh, to sing, kassoogatsh, to laugh, koogaatsch, to cry 
&e. It is true that the Kamtchatdale howisitch, to go, and kwatsh- 
quikotsh, to see, are unlike the Assiniboin wunnaeatch and waum- 
nahgatch, except in their terminations ; but, as I have already indi- 
cated the connection of the Dacotah and Kamtchatka vocabularies, 
this is an objection that fuller knowledge of Kamchatdale would 
probably remove. It was the verbal terminations of Sioux in ng and 
of Assiniboin in fch that decided the question in my mind of the 
Old World relations of the Dacotab family of language and tribes. 
Those who are better acquainted with the Peninsular languages may 
be able to account for diversities in the Dacotah dialects by corres- 
ponding differences in them. That two such unusual forms as the 
LooChoo and Kamchatdale should occur in one American family is 
very strong presumptive evidence in favour of that family’s Penin- 
sular derivation. 

The grammatical construction of the Dacotah languages may be 
said, at least, to interpose no obstacle in the way of a Peninsular 
origin. The absence of true gender, and a distinction between nouns 
as animates and inanimates ; the formation of the genitive by simple 
prefix to the nominative, with or without the third personal pro- 
noun ; the use of pronominal prefixes, and of post positions; the 
place of the regimen before the governing verb, are-all in favour of 
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such an origin. The post position of the adjective, which my know- 
ledge of the Dacotah dialects does not enable me to say is universal, 
finds its analogue in some Japanese and Loo Choo forms. The in- 
clusive and exclusive plural belongs to the Siberian area, and is 
Turanian. The post position of the negative sn7 answers to the post 
position of nang and nashee in Loo Choo. And the use of two tenses 
only, a present-past and a future, reminding the philologist of the 
Semitic and Celtic languages, presents no barrier to the relationship, 
inasmuch as the temporal index follows the verbal root, while the 
pronoun precedes it. It is worthy of note that while there is a 
general agreement in grammatical forms among the Iroquois, Choc- 
taw and Dacotah languages, they specially coincide in marking the 
difference between transitive and intransitive verbs by the use of dis- 
tinct pronominal particles. Judging from the identity in fcrm of the 
Sioux and Assiniboin verbs to the Loo Choo and Kamtchatdale res- 
pectively, I would be inclined to regard the Dacotah family as a far 
more recent off-shoot from the Peninsular stock than the Iroquois 
or the Cherokee-Choctaws, a view which is favoured by the geogra- 
phical position of the several tribes. 
_ The ball play or lacrosse of the Choctaws and Iroquois is practised 
by the Assiniboins, whose method of boiling by dropping heated 
stones into a skin substitute for a cauldron, has, according to Catlin, 
gained them their Cree name of “Stone Indians.” Pottery was ex- 
tensively manufactured by the Mandans; and the large, handsome 
skin lodges of the whole Dacotah family present a marked contrast 
to the wigwams of the Tinneh and Algonquin tribes. The Mandan 
lodges, excavated to a slight distance and covered with earth, with 
the exception of a hole in the centre, are the same as those of the 
Koriaks and Tchuktchis.* The lascivious dances of many Dacotah 
tribes resemble those of the Kamtschatdales. One physical peculia- 
rity of this family is the long hair of the warriors which often sweeps 
the ground. My limited knowledge of the inhabitants of the Pen- 
insular area does not enable me to say whether this feature character- 
izes any of its populations. The Sioux have a story of a maiden's 
leap from a precipice into the water, the “‘ Lover’s Leap” of Catlin, 
which recalls the tradition of the Leucadian Rock and the Hyper- 
borean practice alluded to by many ancient writers. If this be a 








* According to Klaproth, the Koriaks call the Tchuktchis Mainetang, which may be the ori- 


» ginal of the name Mandan. 
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Koriak tradition, the Leucadian Corax, and Charaxus, the brother of 
Sappho, may be terms of ethnical significance. I have little doubt 
that the ancient Koriak habitat and centre of diffusion was the 
Caucasus, where the Coraxi and Cercetae dwelt. The Assyrian in- 
inscriptions should shed light upon this important family, which 
finds such large representation on the North American Continent. 

A few of the Dacotah numerals show their Peninsular connection 
by agreeing with those of the Iroquois and Choctaws. - Thus the 
Dacotah onje, eyungkae, yonke, wonge, one, ave the Iroquois anji and 
enska ; while amutcat, another form of the same number, is like the 
Troquois onskat. The Otto teken?, two, is the Iroquois techini. I 
can hardly think that it is a borrowed word, inasmuch as the Sioux 
sahdogang, eight, is the Iroquois sahdekonh, and the relation of two 
and eight was exhibited in the Choctaw tukchina and untuchina. 
The Dacotah weekeechem, wikchemma, ten, are probably the same as 
the Iroquois wasenh ; and cheehoh, kakhoo, five, agree with the 
Muskogee chahgkie. While a more extensive comparison than the 
materials at my disposal have enabled me to make would be very 
desirable, it will, I think, be confessed by competent judges, that, 
for the purposes for which the paper has been written, it is not neces- 
sary. It will be a simple matter for other students to follow out 
the lines of research that I have indicated and in a measure illus- 
trated, and either confirm the conclusions arrived at, or otherwise 
account for the phenomena on which they are based. 


COMPARATIVE VOCABULARY OF THE DACOTAH AND: 
PENINSULAR LANGUAGES. 


arm ada, Hidatsa ; arda, Mandan ude, yeda, Japanese 
isto, Dacotah, Yankton [(Dacotah) settoo, Kamtchatdale 
arrow mahha, M. (Mandan); ma, mong, D. mechim, Ka. (Kamtchatdale) 
minja, Os. (Osage) machmiuche, K. (Kortas) 
axe ashpaw, D.; oceopa, A. (Assintboin) kvasqua, Ka. ; kal-kapak, T. (Tchukicht 
ahana, ongspe, D. ono, J. (Japanese) 
bad schicha, D, ; ishia, H. (Hidatsa) ashiki, J. 
beard iki, H.; eshaesha, U. (Upsaroka) hige, J. ; uika, T. [piigi, K. 
belly ikpi, D. fuku, J.; pai, Corean; ksucb, Ka. 
chesa, Os. aksheka, T. 
bare, U. hara, J. - 
belt ipasaki, H.; ipiyaka, D. obi, J., L. (Loo-Choo) ; tapshi, T. 
bind kashka, D. kuku-ru, J. 
bird dikkappe, U. takepf, A. (Azno) 
tsakaka, H. tac, C. (Corean) 
black chippushaka, U. nufsunke, K. 
eeokhpazec, D. (Winnebago aehkuropeeh, A. 
blood uoai, Y. (Yankton); waheehah, W. auku, T. 
wamee, Om, (Omaha) kehm, A. 
idi, H. ; eda, U. ketsu, J. 
boat wata, D. agwat, K.; attuat, hetwutt, Ka, 
mati, H.; maheshe, U. maachdyhm, Ka. ‘ 
bone hidu, H. 4 kotsu, J.; kutsi, L.; kotham, Ka ; ha- 
bow etazeepa, D. {hnopah, M. edzak. Ka. {tamfa, K.; atitaam, T. 


beerahhah, Min, (Minetaree); ware-  faru, C. {nika, T. 


boy, son. 


brother 
buffalo 


burn 
child 


clothes 
cold 


come 
day 
death, die 
do 


dog 
drink 


ear 


earth 
cat 
enemy 
evening 
eye 
father 


fight 
finger . 


fire 


fish 


flesh. 


flower 


foot 
forest 
fox 
fruit, 


girl, daughter 
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eeneck, W. ; 
chahinks, A. 
disi, H. 
shekanja, Min, 

weeshinga, Os. 

cingksi, D.; shinzoshinga, Os. 
meetshingshee, D. 
sonkakoo, D. 
boocouppa, U. 
tahtungkah, D, 
sha, Os. 

bisha, U. 

adahane, FH, 

ghu, D. 
wahcheesh, D 
bakkatte, U. 
shinga-shinga, Om. 
sheena, D. 
oisnaitch, A. 
tasaka, D. 
ceereeai, Min. 
hootshere, U. 


hi, kuwa, D. 

cang, D. ; hangwai, Ot. 
tha, D.; tehe, H. 
earrasha, U. 


hidi, H. [hah, W. 
shong, A. ; shonka, D. Y.; chonke- 


hi, H. 

smimmik, U. 
meeneatgauch, A. 
heeiatekaupeteka, D, 
neetah, Om. ; nottah, 
akuhi, H. 
lahockee, Min. 
mahnah, W. 


yuta, D. ; duta, H. 
bahbooshmekah, U. 
utahpee, D. 
toka, D. 
tassetoo, D. 
ohpai, Min. 5 
esa, U. 
eshtike, D. ; 


appah, U 


ishchuhsuhha, W. 


ate, H.; atag, D.; dadai,Om.; ateuecu, Y. 


menoomphe, U. 
kastaka, D- 
onkaha, M. 
shake, D.: 
buschie, U. 
napehoopai, Y.; 


shagah, Os. ; 


beerais, Min. wareday, M. 
hoaahug, D Vhaugh, Os.; 


poh, M.; 

hoghang, D 

eehpi, D. 

tado, Y.; 
tando, D.; tandocah, Os. 

euructshittee, Min. 

chahhah, W. 

odakapaki, H. 


pee Min.; booah, U. 
; hohung, Ne 


hka, D. {sih, K. (Konzas) 
siha, D.; sih, Q.; si, W., Ot.,Om., Os 
ochaw, D 


soheeda, D. 
waskuyeea, D. 
meyakatte, U.; macath, 
meeyaikanja, Min. 
sookmeha, M. 
eejonggai, On, 


{nechee, W. 
sinnee, D. ; snee, Y., Ot., Om., 


{naughta, Os. 
Q. (Quappa) ; 


[Om.; mongka, Y. 
maka, D, ; maha, Ot., Os. ; moneecka, 


shagai, Om. 


shantee-ichpoo, Min. 
pytshi, W.; pechae, I. (oway) ; pajah, 
[Os 


hohhah, W.; 
hoho, Om.; ho, Ot; huh, Q. 


tahyuh, Q.; tatookai, Ot.; 


{hoongshee, D. 
Miu.; meets- 


cojinggai, Min, eeingai, Ot, oongua, Li. ; yeg- 
[ Otto), okaijeno-bompo, A. 


doji, J. 

shisong, J. 
bosang, J. 

shoni, shisoku, J. 
musuka, J. 


tschangkuon, C.; kamgoyak, T. 


yubi, yobu, A 
tschimga, K. 
shao, C 
wooooshe, L. 
taku, J.; yaddee, L. 

yaku, J., akka, L. 

wocka, ib} (young) ; wasaso, A, 
pahatshitsh, Ka. 5 ; bogotsc hi, A. 
shoni, J. 

ching, L. ; choongay, C. 
koenetsch, Ka. 

tschachtschen, K. 

syrriam, A. 

kiyetaru, J. 

samui, kan, J. ; kanjukukok, T. 
ki, ku-ru, J. ; kokwasitch, Ka. 
gannak, 'T’. 

tokok, I’, 

rai, rairosiwo, A. 

itashi, J. 

ching, inu, J. 

kuiki, Ka. 

samgam, K. 

migutschi, T. 

tapatken, K. 

tschintak, T 

kui, C. ; igiad, Ka. 

ilyud, Ka. ; wilugi, K. 

nunna, T. 

mok, C. . 

etsyh, Ka. 

ippah, imbi, A. 

tabe-rn, J. 

teki, J. 

tangkitti, tyngfouti, K 

yube, J.; aibyngit, T. 

iik, T. 

sik, shigi, A. 

atta, attaka, T. 

enpitsch, Ka, 

tatakau, J, (kogdak Vulagir). 
aibanka, T 
sokora, C. ; 
pkotsha, Ka 
jubi, A.; yubi, J.; 


keko, gyhgek, Ka. 


eebee, L. 


anole be pangitsch, Ka,; fi, L. 


pol, C 3, bryuumchitsch, Ka. 
e0, Ts » koki, kuki, C.; giyo, J. 


uwo, J. 

sakana, J. 

tubis, Ka. 

taat, tatchal, Ka. 


korattal, K. 

koki, C. 

ibuiki, sipoike, A. 

ku, C. as 
ashi, shake, J. 

hayashi, J.; ooda, Ka. 
tschkuada, Ka 

kuwashi, iy ; isgatesitch, Ka. 
math, AL: newekik, T. 
neuweku, 'T. 

shuguina, Ka. 

ungua, L. ; suwing, Ka. 


9()3 
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girl, daughter heenukhahhah, W. 
shemashinga, Os. 

khu, aceuje, D.; ku, H. 
dah, U.; de, D. 

itsicka, U.; tsaki, H. 


give 
exp) 

> 
good 


grass 
hail 
hair 
hand 


he 
head 


hear 
héart 


heaven, sky 
hot 


house 


I 

ice 
knife 
lake 
leaf 

life, live 
ght 
love 


make 
man 


moon 
mother 
mountain 


mouth 
nail 
near 
neck 


night 
no 
pouch 


rain 


red 
river 


makkoupah, U. 
nijihah, Q.; masheah, U. ; 


vee Min. 
Sanh A. ; shagah, D aif 
; neeah, Ws ount, M. 


pa, D.; pah, Yo3 | 
nasse, U.; nochteh, Q.; natah, Min. 


ammahhe, U.; mahagh, Os. 
choustungatch, A 
ahre, U.; arraise, Min. 


tshe, I.; assua, U.; 


1815 § tea, D . tshe, 158 
attee, Min.; teeah, Os 
be, U.; vieh, Q.; veca, Os. 


3 mahee, Ot., Om 


ape, wapa, D. 
moneyahpe, U. 
hiya, D.; nee, Os. 


thieshe, U. ; edayhush, M. 


wahtscheeng, D. 
ahmutcheshe, U. 


wiea, Dz ; wahsheegae, Ot.; 
wongahah, W.; wineha, AL: 


hickechewechasta, D. 


hangetu-wi, D (night-sun) 
minnatatche, U. 

ina, hung, D.; enaugh, Os. 
khyaykah, D. ; 
paha, D.; avocavee, Min. 
mahpo, ahmahabbe, U. 


haiaca, Y.; ohai, T. 


shaka, D.; shakahaugh, Os. ; saki, H. 


doti, H. 5 dote, D.; 
hangy. etu, D. 


honkosha, Os. 
barnetkah, U. 
ea, D.; eah, A. 


-;mahajon, Y ;nezuma, Os. 
naunshee, Om. ; neezhuh, W. 


; ishshee, Min ; sha, D. ; 
(U.; azi, H. woyampih, K. 


passahah, M.; watishka, Om.; ahesu, 
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kanaz, A, 

shinzo, J 

qui-ung, L.; katchu, Ka. 
tout, teut, Ka 
matschinka, T. 
ilainoktok, T. 

hota, C. 

phee, C.; wnk, wehei, T. 
yobu, J. (to hail) 
matihushi, C.; nujak, nujet, T. 
ruh, A.; tseracher, Ka. 

. syttu, sotong, Ka. 

ki, L. ; ehketsch, ehkatsch, Ka. 
oan, onno, unin, K 
nashko, naskok, T. 

gpa, A.; bosi, L 

kiku, J. 

nokguek, nunjugu, Ka. — 
shing, J. 

ame, J. 

kuinitschkit, K. 

karai, J. 

attisa, L. 

danki, J. 

uche, ke, J ; zise, A. 

zibu, tschap, tschibi, C. 
katchi, L.; yado, taku, J. 


wu, T. 

cigu, K. 

wattshoo, Ka ; majiddi, A. 
to, A.; touga, T. 

wha, L. (jipan, Yukagir) 
niep, A 

inochi, J. 

itchitchee, L. 

atchat, Ka. 

choigychei, K. 

eiwatschim, K. 

aksmatjen, K. 

oochoong, L. 

, ickkeega, L.; okkai, A. ; uika, T. 


; hingen, is . kenge, Ka, 
: nutaira, Re 


oyachutsch, me 

ainu, A. 

otoko, J. 

hito, J. 

tangkitti, K. (night); fi, hi, J. (sun) 
man-getsu, J. (full-moon) 

ainga, T ; anguan, Ka. 

oka, J.; gyeigoi, K. [kagir). 
pehguktsch, Ka ; bukkon, K. (pea Yu- 
fnufa, tenup, IX. 

jeep, C. 

kugi, J.; kukuh, Ka. 

kakio, T. 

kuiich, Ka. 

lityg, T. ; hutdehn, K. 

kubi, J., 

tyngfouti, K.; unnjuk, T. 

atziroo, L. 

uinge, K. 

biinakitlin, Ka. 

iya, J. 

foosa, L, 

[las is 
muchemuks, K.; neptshuk, imagnach- 
azgatsch, Ka. 
ame, J.: kantsch, Ka. 
furi, J. 
akassa, L.; akai, J. 


peth, fez, bez, bezu, A. 


robe 
run 


salt 

sea 
servant 
Rew 
shoe 


shoulder 
sick 
sing 
sister 
sit 

skin 
sleep 


small 


6now 
speak 


star 
steal 
stone 


storm 
sun 


sword 

tail 

take 

they 
think 
thou 
thunder 
to-morrow 
tongue 
tooth 


tree 
village 


warrior 


wash 
water 


we 
weep 
white 
wife 


wind 
woman 


wood 
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mahetoh, M. 
doozakon, D. 
akharoosh, Os. 


miniskuya, D.; amahota, H. 


tehha, tehchuna, W. 
toka, D. 


‘kikaki, H. 


hangpa, D.; honpeh, Q. 
opah, Min.; hupa, H. 
idaspa, H. 

hiyete, D. 

amdo, D. 

yazang, D. 

dowang, D. 

wetonga, Os. 

itakisa, H. 

aingatch, A. 

uka, koku, D.; aduaka, K. 
ishtingma, D. 

mughumme, U. 
eistimmutch, A. 

tscheestin, tonana, D. 
ecat, U. 
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{Min.; wahhah, W. 


beah, U.; pau, Os.; pah, Ot. ; mahpai, 


"ide, H. 


ia, D. 
wickangpi, D. 
peekahhai, Ot. 


lhkaka, M.; icka, H.; eekah, Min. 


ki, D. 

eeyong, Y. 
eengro, Ot- 
tattasuggy, Os. 


meencajai, On. ; menahkah, M. 
wee, D.; pee, Ot.; weehah, W. 


magasagye, D. 

tsita, H 

ichu, eyaku, D. 

eonah, M. 

echin, D. 

de, U. ; deeah, Os. ; dieh, Q. 


(ne, M. 


nish, D.; nehe, Min.; ney, W.; nea, A.; 


walkeeang, D. 
hayahkaytseehah, D 


dezi, H.; tshedzhi, D.: theysi, Min. ; 


dehzeehah, W.; dehzeh; Q. 


hi, D., H.; he, 1, W., Ot ; hih, K.; 


hee, Y.; ea, U.; ii, Min. 
nahnah, W. 
otoe, D. 
ameteh, Min. 
ahkitshutah, D. 
ankedaugh, Os. 
nassa-battsats, U. 
yuzaza, D. 


nih, Q. ; neah, Os.; ninah, W. 
mini, D.; meenee, Y.; minne, U, 


passakbah, M. 
midi, H. a 
bero, U 


onkia, D.; ungeaip, A.; unguar, Os. 


cheya, D. 
ataki, H.; hoteechkee, Min. 
sang, D 


(chose, U. 


ska, D, Ot., Om.; skah, W., Q., Os. ; 


moorse, M. 
moah, U.; mega, I. 
hootsee, U. 


{mia, H. 


meha, M.; meyakatte, U.; meeyai, Min ; 
wingy, winnokeja, D, ; nogahah, W. 


wakka-angka, D, 
tawicu, D. 

unah, D.; enauh, Os. 
tschang, D. 

money, U. 


makak, T. 

tschasgoa, A. 

hashira, J. 

mashoo, L. 

ta, C.; atui, aducka, A. 
tshequatsh, Ka. 
kuke-ru, J. 

hunginn, C. ; angesuf, K. 
sabock, L. 


tapsut, tapfka, A.; tschilpit, T. 


kutta, L.; kata, J 
oondee, A. (arm), 
yadong, L. 

utau, J.; ootayoong, L. 
ichtum, Ka. 
tschakyhetsch, K. 
eeoong, L. 


tungykushih, Ka. 
moguru, A. ; miilchamik, K. 
miichaten, T. 
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{kotschi, C. 
ka, L.; kawa, J.; kooogh, Ka, ; 


takine, takoni, A.; uitschenan, Ka. 


ekitachtu, T. 

upas, A.; pangopag, K. 
idakuwa, A. 

ji, iu, J. 

ashangit, Ka. 

fosi, L. 

hoshi, J. 

ikka, A. 

uigum, T. 

whraugon, K. 


techtok, T. ; tschitchutscha, Ka. 


matschak, T. 
fi, J. 
magiddee, A. 
dzoo, L. 


eechoong, L.; uke-ru, J.; uhk, oku, A. 


oanas, K. 

shiang, kangaye, J. 
tu, Ka. 

eanny, A.; nanji, J. 
yegilkegie, T. 
haiedsai, C. 
dytschil, Ka. 


ha, J., L.; ji, C. 


nan, C.; nih, A. 
atanym, Ka 

machi, J. 

shisotsu, J. (soldier) 
gunsotsu, J. (soldier) 
bushi, J. (soldier) 
yusugu, J. 

inh, K.; nouna, T. 
nouna, mok, T.; mimel, K. 
peh, A. 

mese, L. 

warera, J.; muru, K. 
wankuta, T. 

kia, T.; tschisgoa, A. 
attych, Ka. 

chein, C. 

haku, J. 

maroo, A. 

mazy, A. 


kyteg, K.; kyttych, tschichutsha, Ka. 


math, A. 

innago, L. ; mennokoosi, A. 
aganak, T 

tackki, L. 

newem, T. 

tschitschini, A. 

nammo, C. 
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write akakashi, H. kaki, J. 


yellow tsidi, H. dsadsal, Ka. 
yesterday tanneehah, D. cheenoo, L. 
you dero, U. turi, T. 

ie duetsa, H. tizi, L.; dysak, Ka. 


wajitah, D. ; hitotsu, J. 
jungihgh, W.; eyunkae, I.; onje, D. ahnehn, ingsing, inshingyan, K. 


2. dopa, H. tupu, C\; tup, A. 
* nopa, D. ; noopah, Min. 3 nopi, W. yhnap, inipf, A. (4); 
noue, Ot.; nowae, I. ni, J. 
tekeni, Ot. nitakaw, K. 
3. rabeenee, Om.; laubenah, Os. liep, raph, A. 
tana, Ot.; tanye, [.; tahni, W. sang, L.; san, J. 
4. topa, H., D.; topah, Min,, Y.; toba, tupu, C.; tup, A. (2) 
tome, A, {Om.; tobah, Os. ishtama, T. 
tuah, Q.; toua, Ot. tsaak, Ka. 


on 


satsch, W.; sattou, Q.; sahtah, K ; itsutsu, J. 
sahtsha, Min.; thata, I. 
kihu, H.; kakhoo, M.; cheehoh, Min. asheak, A.; goo, L.; go, J. 
6. ahkewe, H ; shaque, Ot.; kohui,.W.  iishu, C, 
akama, H.; kemah, M; acamai, Min.;. ihguaen, ywam, A. 
aheamaeat, U. 
schappeh, Q.; shappeh, K.; shapah, Os. juwambe, A. 


ie shaheo, D.; shakoee, Y.; shagoa, A.; iikii, C.; shichi, J. ? 
shako, W. {napah, Q. 
painumbe, Om. ; panompah, Os. ; pen- aruwambi, A. 
8. dopapi, H. ; kela-tobaugh, Os. duhpyhs, tubishambi, A. 
pehdaghenih, Q. pigayuk, T. 
tatucka, M. tschookotuk, Ka. ; yatsu, hatchi, J. 
shahendohen, D.; shakundohu, Y. tschonutonu, Ka. 


kraerapane, I. ; kraerabane, Ot. ; krai- 
rabaini, Om. 
perabine, Om. (rabeenee = 3). 5+8. raph, A. (3). 
5 schunkkah, Q.; shanke, Ot.; shonka, chonatschinki, K. 

° Om. ; shankah, Os 
nowassapai, Min; napchingwangka, D. syhnahpyhs, sinesambi, sinobsam, -\- 
nuhpeetchewunkuh, ¥. 
mahpa, M. 5+4 yhnap, A. (4). 

10. wiket-shimani, D.; weekchee-minuh, Y. min-gitke, K. ; tschom-chotako, Ka. 
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AN ANCIENT HAUNT OF 


THE CHBVUS MEHGACEROS: 


OR, GREAT TRISH DEER. 





BY DANIEL WILSON, LE2Di, EaReSi E: 
President of University College, Toronto. 





(READ BEFORE THE CANADIAN INSTITUTE, llTH JANUARY, 1879.) 





The following notes of a tourist’s observations in a brief visit 
to a locality of great interest alike to the paleontologist and the 
archeologist, were originally prepared with no further object in view 
than the contribution of a paper to be read at one of the evening 
meetings of the Canadian Institute, in the winter following the 
Irish explorations to which they refer. 

The reconstruction of the geography of the Paleolithic Age, and 
the re-animating its haunts with the extinct mammalia known to 
us now only by their fossil remains, furnish materials for a romance 
of science more fascinating to the thoughtful student than all the 
fanciful creations of fiction. The geologist speaks of that time as 
recent when the temperature of southern France was such as to 
admit of the reindeer and the musk-ox, or sheep, haunting the low 
grounds along the skirts of the Pyrenees. But the term recent is 
used notin a historical, but a geological sense ; and is employed in 
the full recognition of the evidence of enormous revolutions, by 
which changes have been wrought, the results of which are now seen 
in the climate, the physical geography, the fauna and flora of modern 
Europe. Nor have these revolutions been limited to the Hastern 
Hemisphere ; though some of the climatic phenomena of the North 
American continent still perpetuate characteristics that help us in 
the interpretation’ of the strange disclosure of Europe’s pleistocene 
era. Within the preceding geological age the whole northern 
hemisphere experienced an enormous climatic change, which attained 
its maximum in the glacial period. Far to the south of the British 
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{islands Europe presented a condition similar to that of Greenland at 
the present time ; and during the prevalence of this period of extreme 
cold the glacial drift, boulder clay, and stratified sands and gravels, 
were deposited over the whele of Northern Europe, and over North 
America, as far south as the 39th parallel, during prolonged sub- 
mergence under an arctic sea. Then followed the changes of that 
subsequent period, during which the physical geography acquired its 
latest development, and the present continents gradually assumed 
the characteristics fitting them for existing conditions of life. 

Of nearly a hundred species of mammals recognized in the post- 
glacial deposits of Europe, fifty-seven still occupy the same localities ; 
whilst others, such as the reindeer and the musk-sheep have with- 
drawn to northerly areas. A continuous chain of life, however, is 
indicated by the prolongation of about twelve pliocene species into 
the post-glacial fauna of Great Britain. But, along with those, 
humerous new species appear ; and changes of an altogether novel 
character are inaugurated by the presence among them of man. 

The revolution wrought in physical geography, in climate, and in 
all the accompanying conditions of life, during the pleistocene age are 
most clearly illustrated by the character and distribution of the 
mammalia, of which fifty-three species are represented in the remains 
found in the gravels and cave deposits. The Zlephas primigenius, or 
mammoth, common both to Europe and America, has become 
extinct in the old world, subsequent to the advent of man. It is still 
an open question whether in the new world man coexisted with the 
mastodon ; but in the eastern hemisphere at least, more than one 
species of proboscidian abounded, and in vast herds overspread the 
northern plains of Europe and Asia. Along with those there were 
three or four species of rhinoceros, a large hippopotamus, and other 
forms of animal life pointing to a condition of things widely differ- 
ing from anything known within the historic period. The herbivora 
included both deer and oxen, some of which still survive in more 
limited northern areas ; and those, along with the mammoth, woolly 
rhinoceros, Ivish elk, and reindeer, were preyed upon by numerous 
carnivora, including the extinct cave lion and great cave bear, the 
ursus ferox, or grizzly bear,—now the strongest and most ferocious of 
all the carnivora of the American continent,—and the cave hyena, 
which has still its living representatives in South Africa. 
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In the variations of temperature which marked the retrocession of 
the expiring glacial influences in central Europe, throughout the 
region extending between the Alps and the mountain ranges of Scot- 
land and Wales, the winter resembled that which even now prevails 
on the North American continent, in latitudes in which the moose, 
the wapiti, and the grizzly bear, freely range over the same areas 
where during a brief summer of intense heat enormous herds of 
buffalo annually migrate from the south. A similar alternation of 
seasons within the European glacial period can alone account for the 
presence, alongside of an arctic fauna, of animals such as the hippo- 
potamus and the hyena, known only throughout the historical 
period as natives of. the tropics. The range of temperature of Cana- 
dian seasons admits of the Arctic skua-gull, the snow-goose, the 
Lapland bunting, and the like northern visitors, meeting the king-bird, 
the humming-bird, and other wanderers from the gulf of Mexico. 

Such conditions of climate may account for the recovery of the 
remains of the reindeer and the hippopotamus in the same drift and 
cave-deposits of Hurope’s glacial period. The woolly mammoth and 
rhinoceros, the musk-sheep, reindeer, and other arctic fauna, may be 
presumed to have annually retreated from the summer heats, and 
given place to those animals, the living representatives of which are 
now found only in tropical Africa. No class of evidence is better 
calculated to throw light on some of the obscure questions relative to 
primeval man, than that which exhibits him associated with the 
long displaced or extinct mammals of that transitional period. Man, 
it is no longer doubted, was contemporaneous with the mammoth 
before its disappearance from southern France ; and occupied the 
cave-dwellings in the upper valleys of the Garonne, while the reindeer 
still abounded there. In fact, the paleolithic hunter of central 
Europe, and the extinct carnivora of its caves, alike preyed upon 
the numerous herbivora that then roamed over fertile plains and 
valleys reaching uninterruptedly, northward and westward, beyond 
the English Channel and the Irish Sea; just as the Buffalo—now 
hastening to extinction,—still ranges over the vast prairies of the 
North American continent. 

Among the fauna of this transitional period in Europe’s pre- 
historic era, one animal, the magnificent deer, known as the Cervus 
megaceros, the Megaceros Hibernicus, or Great Irish Elk, occupies 
in some respects a unique position, and specially invites study. In 
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its limited endurance as a species it contrasts with the reindeer, 
along side of the fossil remains of which its horns and bones repeatedly 
occur; and its circumscribed area gives_a peculiar interest to 
any indications of its co-existence with man. The evidence furnished 
by the abundance of its remains in certain localities tends to suggest 
the idea that, at a time when the British Islands were only the more 
elevated portions of the extended continent of Europe,—which then 
included in one continuous tract the English Channel, the German 
Ocean, and the Irish Sea, with a prolongation westward, embracing 
the Atlantic plateau now submerged to the extent of about one 
hundred fathoms :—-the favourite haunts of the Cervus megaceros 
were in plains and fertile valleys which, throughout the historic 
period have been mostly buried under the sea. 

In the ingenious speculations of the late Professor Edward Forbes 
on the migrations of plants and animals to their later insular habitats, 
he assumed a land passage to Ireland, consisting of the upraised 
marine drift which had been deposited on the bottom of the glacial 
sea. Over this he specially noted the presence of numerous remains 
of the fossil elk in the fresh water marl of his own native Isle of Man. 
In Scotland, on the contrary, where the reindeer existed apparently from 
the time when it was the contemporary of the mammoth, to a period, 
historically speaking, recent, authenticated examples of the Cervus 
megaceros are extremely rare; whereas its designation alike as the 
megaceros Hibernicus, and Irish elk, is based on the occurrence of 
its skeletons more frequently in Ireland than elsewhere. It has 
indeed been assumed that there now lie submerged beneath the Irish 
Sea, the once fertile plains which, towards the close of its existence, 
constituted the favourite haunt of this magnificent fossil deer. . 

Tt is not until the newer pliocene period is reached that the paleeon- 
tologist encounters the amply developed horns of the gigantic bisons 
and uri; and that a corresponding size characterises for the first 
time the antlers of the Cervus Sedgwickit, the Cervus dicranios, and of 
the Cervus megaceros, pre-eminently noticeable for the enormous di- 
mensions of its spreading antlers. Along with the remains of the 
latter, or in corresponding postpliocene deposits, those of the rein- 
deer, which still survives both in Northern Europe and in America, 
are also found, at times in considerable abundance. 

At the meeting of the British Association, at Dublin, in 1878, 
an intelligent local naturalist, Mr. Richard J. Moss, of the Royal 


OR, GREAT IRISH DEER. 211 


Dublin Society, took advantage of one of the excursions organized 
for the purpose of visiting the special attractions of the neighbour- 
hood, to invite a party to explore an ancient habitat of the Ivish 
fossil deer, at the Ballybetagh Bog, in the parish of Kilternan, about 
fourteen miles south of Dublin. The encouragement to research was 
great, for on two previous occasions the bog had disclosed numerous 
remains of the Cervus megaceros, and during the earlier excavations 
a fine specimen of the horns of the reindeer, now preserved in the 
Museum of the Royal Dublin Society, was also found. | 

Excavations made preparatry to the arrival of the excursionists 
revealed enough to furnish ample encouragement for further explor- 
ation. Saturday (August 17th) was. devoted to a tentative examina- 
tion, with disclosures that abundantly encouraged renewed research ; 
and on the following Monday a small party revisited the spot, under 
the efficient guidance of Mr. R. J. Moss, and his brother, Dr, Edward 
L. Moss, R. N., who most liberally undertook the entire charge of the 
exploration. The results of this renewed investigation of the ancient 
lacustrine depository of the remains of the fossil deer, though neces- 
sarily limited to the labours of a couple of days, proved highly satis- 
factory ; and prepared the way for a systematic exploration of the 
site at a later date. Meanwhile a brief notice of the subject may 
possess some interest for others besides those who shared in the 
exciting operations of a busy but most pleasant holiday. 

Ballybetagh Bog lies at the bottom of a glen about 600 feet above 
the sea, with hills of slight elevation ‘on either side. Here some 
forty years ago, in making a cutting through the bog for the purpose 
of turning the water of a spring? known as the White Well, into a 
stream that flows through Kilternan, the first discovery of the 
remains of the fossil deer was made ; but as the excavations were then 
carried on with no scientific object in view the chief value resulting 
from them was the demonstration of the existence there of abundant 
remains of the great extinct deer. 

In 1875, attention was anew directed to the locality ; Professor 
A. Leith Adams and Mr. R. J. Moss visited Ballybetagh Bog, and 
the latter gentleman undertook a systematic investigation, in concert 
with Dr. Carte, of the Dublin Society. No record had been pre- 
served of the precise spot where the previous remains had been 
found, and considerable labour and research had to be expended 
before the proper site for renewed exploration could be determined. 
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An account of this exploration was contributed by Mr. Moss to the 
Royal Trish Academy in which he thus describes the formation under 
which the fossil remains lay: “The first foot of material removed 
consisted of peat; under this there was a stratum of sand of an 
average depth of about two feet. The sand lay upon a brown 
coloured clay which extended for about two feet, and lay upon a bed 
of granite boulders. The spaces between the lower parts of the 
boulders were filled with a fine bluish-grey clay.” Here amongst 
the boulders, and surrounded with the brown clay, nineteen skulls, 
with many broken pieces of horn and bones were found; and the 
result in all was the recovery of thirty-six skulls with antlers more 
or less imperfect, mostly belonging to young deer, along with 
detached horns and bones, representing in all about fifty individuals 
of the Cervus megaceros. Among the specimens recovered at the 
earlier date about thirty individuals of the same gigantic fossil deer 
had been represented ; although both explorations involved only a 
very partial examination of this remarkably rich lacustrine deposi- 
tory. But the result of Mr. Moss’ careful investigation was to 
determine the precise locality where research might be renewed to 
like advantage at any future time ; and here it was accordingly that 
a party of members of the British Association were invited {o join him 
in hunting the Ivish elk in its ancient habitat among the Wicklow 
meres. 

The scene of this interesting exploration is the site of an ancient 
tarn, where for ages the moss has been accumulating, till a peat 
formation of varying thickness overlies a sandy clay intermingled 
with forms of vegetable matter, anfl at times with fallen trunks of 
trees. The whole rests on a bed of clay interspersed with granite 
boulders, as already described. Among these, but not below them, 
the bones of the fossil elk occur. But before describing the incidents 
of the recent exploration, it may be well to make some general 
reference to the gigantic deer once so abundant in the range of 
mountains which extend there in a north-westerly direction from the 
south coast of Dublin Bay, and to the general bearing of the evidence 
as to the probability of its co-existence with man. 

An examination of the detritus and included fossils, the accumula- 
tions of fossiliferous caves, and the disclosures of peatmosses, shows 
that when the earliest ascertained colonists entered on the occupation 
of the British Islands—whether then insular or continental,—the low 
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grounds were extensively traversed by a net-work of lakes, and the 
_ surrounding country was covered with forest, and overrun by animals 
known to us now chiefly by the researches of the paleontologist. But 
also it is among the glimpses which that prolonged transitional period 
furnishes, that we catch, towards its prehistoric close, evidence not 
only of the presence of man, but of the introduction of the domesticated 
animals of Europe. Among its fossil mammalia the true Cervide, 
to which the Irish elk belongs, appear to be, geologically speaking, 
of recent origin. No remains of extinct genera of the deer family 
thus far discovered in either hemisphere have been found to extend 
farther back than the upper mioscene ; and Mr. A. Russel Wallace 
recognises the whole family as an Old World group which passed first: 
to North America, and subsequently to the Southern continent. The 
remains of many extinct species belonging to existing genera occur 
in the post-pliocene and recent deposits both of Hurope and America ; 
but no representative of the deer family has thus far been found in 
South Africa or Australia. ’ 

Of the numerous ascertained fossil deer many forms are known 
only by fragmentary remains ; but few great collections of Natural 
History fail to possess a well preserved skeleton of the Irish elk. 
Strictly speaking the Cervus megaceros is not a true elk, like the 
living Moose (dlces palmatus). It takes its place intermediately 
between the Reindeer and the Fallow deer (Dama vulgaris), and has 
its living analogues in the European Red Deer (Cervus elaphus), and 
the Wapiti (Cervus Canadensis) of the American Continent. The 
abundance of its remains in some localities, as in the’ Ballybetagh 
Bog, their high state of preservation, and their position generally in 
bogs and lacustrine deposits, overlaid by bog oak and other remains 
of the latest forests; and at times by actual evidences of human art : 
all tend to suggest the idea of this gigantic deer having co- 
existed with man. It was contemporaneous, not only with the 
mammoth, the woolly rhinoceros, and other extinct European mam- 
malia of a like unfamiliar type, but also with an important group of 
wild animals which not only survived into that transitional period 
in which the geologist and the archeologist meet on common ground ; 
but some of which have still their living representatives. Of the 
former the gigantic Urus (Sos prinugenius) is the most notable, 
with its recognized relationship to the larger domesticated cattle of 
modern Europe. Of the latter the most interesting is the Reindeer. 
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It bears a near affinity to the Irish elk ; they co-existed under similar 
circumstances, and even at times in the same localities. All three 
were contemporaneous with the Ursus speleus, the Felis spelea, and 
other great post-pliocene carnivora ; and their remains abound in the 
ancient cavern haunts of those extinct beasts of prey. 

The cave-bear and the Irish ell appear to have been limited to a 
temperate range, and have both become extinct ; and the remains of 
the latter occur in such abundance in recent deposits that there is a 
strong temptation to assume the occurrence of some sudden change, 
climatal or otherwise, which abruptly exterminated this great fossil 
deer. The Urus and the Reindeer were both in existence in Britain 
within historic times ; whereas the evidence thus far adduced in proof 
of the co-existence there of the fossil elk with man, pertains exclu- 
sively to the paleeolithic period ; and in so far as Ireland is concerned, 
where its remains occur in greatest abundance, the conviction 
is reluctantly forced on us that the great Irish deer had finally 
disappeared from its fauna before man made his appearance there. 
This, however, as will be shown, is not an opinion even now univer- 
sally accepted, either by archeologists or geologists. 

In the post-pliocene age the cave lions, bears, and hyzenas, of 
Germany, France, and the British Isles, preyed on the Irish elk, 
along with the reindeer, mammoth, wooly rhinoceros, the fossil 
horse and ox ; and the bones of all of them occur among the cave 
deposits in which traces of primitive art reveal the early presence of 
man. Professor Boyd Dawkins in his record of researches in the 
Somerset caves, in 1862-3, mentions the remains of the Irish Elk as 
35 in number, where those of the Mammoth, the Reindeer and 
the Bison numbered 30 each, the Rhinoceros 233, the Horse 401,. 
and the cave Hyena 467; while thirty-five implements or other 
evidences of human art suggested the contemporaneous presence of 
man. Remains of the Megaceros have in like manner been identified 
in the Devonshire Caves; and especially in Kent's Hole Cave m the 
same strata with flint and bone implements. Its bones are included 
among the specified contents of the famous sepulchral cave of 
Aurignac, at the northern foot of the Pyrenees; and its remains 
have been recognized in seventeen different cave deposits to the 
north of the Alps; in eleven of which there are indications of the 
presence of paleeolithic man. 
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So far as evidence thus far points no traces of human art suggest 
the presence of man either in Scotland or in Ireland, at the period of 
paleolithic art, so abundantly illustrated in the contents of the caves 
and river gravels of southern England. But the Irish elk is not only 
the latest among the extinct mammalia of Kurope’s paleolithic period ; 
it is recognized as surviving into its neolithic period. Its remains 
occur in the caves of the reindeer period in southern France, as in 
those of Laugerie Basse and Moustier; and artificially worked 
and ‘carved bones of the reindeer have been recognized in 
more than one of the Swiss caves. Their presence has excited 
special attention in that of L’ Echelle, between the great and little 
Saléve, from its close vicinity to Geneva, owing to the proof it affords 
of the coexistence of man and the reindeer within the area which 
subsequently formed the hunting ground of the lake-dwellers of 
Switzerland ; whilst no trace of either the megaceros or the reindeer 
has been found among their abundant illustrations of the arts alike 
of the neolithic, and of the bronze period. 

The weight of evidence thus tends to favour the idea that the 
fossil elk was.coexistent with the men of Hurope’s Paleolithic age, by 
whom the reindeer was so largely turned to account, alike for food 
and the supply of material for their primitive arts ; while it became 
extinct long before the more enduring reindeer withdrew entirely 
beyond the temperate zone. In Ireland, however, .as hereafter 
noted, the abundant remains of its great fossil deer occur, geologically 
speaking, so nearly upon the horizon of its prehistoric dawn, and so 
little removed from some of the primitive evidences of man’s presence 
there, that it will excite little surprise should further evidence of a 
wholly indisputable character demonstrate the survival of the Cervus 
megaceros within the Neolithic period, and contemporaneously with 
man ; aSin the remoter age of the Drift Folk of southern England 
it is now believed to have been an object of the chace, and a source 
of food, clothing, and tools. 

When once it is admitted that the great fossil deer was contem- 
poraneous with the men of central Europe, in its Reindeer period ; 
and has to be included among the fauna familiar to the Drift Folk 
of southern England: this special question as to its survival 
in Jreland within any period of the presence of man has its chief 
value in relation to his own advent there; for this is not a mere 
question of geographical distribution, but deals with the relative 

1o 
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age of prehistoric man in Central Europe, in Southern England, and 
in the later post-pliocene areas of Northern Europe. Meanwhile it 
will suffice to note some of the discoveries which have already been 
advanced in favour of the idea that the great fossil deer of Ireland 
was not unknown to its earliest, inhabitants as one of its living 
fauna. 

Professor Jamieson and Dr. Mantell long ago noted the discovery, 
in the County of Cork, of a human body exhumed from a depth of 
eleven feet of peat bog. It lay inthe spongy soil beneath. The soft 
parts were converted into adipocere, and the body, thus preserved, 
was enveloped in a deer-skin of such large dimensions as to lead 
them to the opinion that it belonged to the extinct Irish elk. 

At the meeting of the British Association, at Newcastle, in 1863, 
Professor J. Beetes Jukes exhibited a right tibia, with a portion of one 
of the antlers of a Cervus megaceros, recovered from a _ bog 
near Logan, County Longford. They were found along with other 
remains of the skeleton, embedded in shell-marl two or three feet 
thick, resting on blue clay and gravel. A deep indentation on 
the tibia, about two inches broad and a quarter of an inch deep, 
was exactly fitted to receive the antler-tyne. ‘They looked,” 
says Professor Jukes, “as if they had been each chipped out 
with some sharp instrument,” and he added, ‘‘The impression 
left on my mind from a first inspection was that these indentations 
were the best evidence that had yet turned up in proof of man 
having been contemporaneous in Ireland with the Cervus megaceros, 
and having left his mark upon the horns of an animal soon after its 
death, which he had himself probably killed.” * I was present in the 
section at the Newcastle meeting, and examined with much interest 
this supposed lethal weapon of the men of the era of the great Irish 
deer, adduced on such credible authority as seemingly determining 
the question of their coexistence in Ireland. But more careful 
observations, added to the apparent fact that the indented bones 
and antler had lain alongside of other portions of the skeleton 
embedded in the marle, has since led to the conclusion that this sup- 
posed primitive weapon was the chance product of natural processes 
stillin force. Such seemingly artificial indentations and abrasions are 
now found tobe by no means rare, as will be seen from specimens 
now produced, of similarly marked bones of the Cervus megaceros 








* Dublin Quarterly Journal of Science, iv. 212. 
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from Loch Gur, County Limerick.* The opinion which is now 
generally accepted is that these abrasions and indentations are due to 
the juxtaposition of the sharp point or edge of one bone and the 
side of another, while subjected to a prolonged immersion in the moist 
clay or marl. But to this it is further assumed must be superadded 
the combined action of friction with pressure consequent on the 
motion of the bogs in which such bones are embedded. The boggy 
ground in which they chiefly occur is subject not only to a perpen- 
dicular oscillation, consequent on any vibration from passing weights 
shaking the ground, or even from the wind; but also it undergoes a 
periodical contraction and expansion by the alternate drying and 
saturating with moisture, in the summer and winter months; and 
thus indentations and cuttings, like those ordinarily ascribed to a 
flint knife or saw, are of frequent occurrence on the bones of the 
great fossil deer. To this subject Dr. A. Carte drew the attention of 
the Royal Geological Society of Dublin, in 1866, in a paper, entitled: 
“On some Indented Bones of the Cervus megaceros, found near 
Lough Gur, County Limerick,’ and I am now enabled to exhibit 
for your own inspection additional illustrations from the same locality 
illustrative of this phenomenon, furnished to me by Mr. Pride, 
Assistant-Curator of the University Museum. 

In some of those the indentations are such as few would hesitate 
at first sight to ascribe to an artificial origin ; and so to adduce them 
as evidence of the contemporaneous presence of man. But they occur, 
not on separate bones, but on portions of fossil skeletons recovered 
from the lough under circumstances which wholly preclude the idea 
that they had been detached and carried off for purposes of art; or 
that the indentations upon them can have been the work of human 
hands. 

Professor Jukes was present when Dr. Carte’s paper was read, and 
referred to former statements of his opposed to the idea of the con- 
temporaneous presence in Ireland of man and the Cervus megaceros. 
“They knew,” he said, “ that man did exist contemporaneously with 
that animal in England ; and then arose the geological question, was 
Ireland at that time already separated from England and the conti- 
nent? Was the great plain which formerly connected the British 





*The principal bones of a nearly complete skeleton of the Cervus megaceros, from Loch Gur, 
were exhibited to the Canadian Institute ; and the various characteristic indentations, on what 
must have been an undisturbed skeleton in situ, were pointed out. 
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Islands with the continent already worn away, or had man already 
crossed over from England to Ireland? They knew that man had 
existed in England probably before England was separated from the 
continent.” : 

But, whatever be the final determination on this interesting ques- 
tion of the co-existence of Man and the Cervus megaceros in Ireland, 
the bones of the latter are recovered there in enormous quantities, 
not infrequently in a condition admitting of their being even 
now turned to account for economic uses; and examples have un- 
doubtedly been found there bearing unmistakeable evidence of human 
workmanship. One of the most interesting of these was an imperfect 
Irish lyre dug up in the moat of Desmond Castle, Adare, and ex- 
hibited by the Earl of Dunraven, at a meeting of the Archeological 
Institute in 1864. The relic was of value as a rare example of the 
most primitive form of the national musical instrument ; but greater 
interest was conferred on it by the opinion pronounced by Professor - 
Owen that it was fashioned from the bone of the Irish Elk. 

In weighing such evidence it is manifestly important to keep 
prominently in view the fact already referred to, that the bones 
and horns of the fossil deer are recovered in a condition not less fit 
for working by the modern turner and carver than the mammoth 
ivory or the bog oak, which are now in constant use by them. 
In the Goat Hole Cavern at Paviland, Glamorganshire, Dr. Buckland 
noted the discovery of large rings or armlets and other personal 
ornaments made of fossil ivory, lying alongside of a human female 
skeleton, and in near proximity to the skull of a fossil elephant. The 
tusk of another fossil elephant, recovered at a depth of twenty feet 
in the boulder clay of the Carse of Sterling, is now preserved in 
the Edinburgh University Museum, in the mutilated condition in 
which it was rescued from the lathe of an ivory turner. This, so far 
as Scotland is concerned, is an exceptional example of the manufac- 
ture of fossil ivory, but we are very familiar with the fact that the 
tusks of the Siberian mammoth have long been an article of commerce. 

In a paper ‘On the Crannoges of Lough Rea,” by Mr. G. H. 
Kinohan, of the Geological Survey, read before the Royal Irish Aca- 
demy in 1863, he describes a fine head of the Cervus megaceros found, 
along with abundant evidences of human art, in a large crannoge on 
Lough Rea. It measured thirteen feet from tip to tip of its horns ; 
but Mr. Jukes suggested the probable solution of its discovery under 
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such circumstances to be, not that the megaceros had been hunted and 
killed by the crannoge builders, but that they had found the gigantic 
deer’s head, ‘and put it up for an ornament or trophy, as is done 
at the present day.”* 

So far, at least, it thus appears,—notwithstanding the indisputable 
proofs of the employment of the bones and horns of the Cervus 
megaceros by primitive manufacturers of the Neolithic age; and the 
survival of this gigantic deer throughout the Paleolithic age of human 
art:—that evidence is still wanting to satisfy the scientific en- 
quirer as to the co-existence of man and the great fossil deer in Ire- 
land, where, more than in any other locality, this might be expected 
to occur. The primitive lyre found in the moat of Desmond Castle 
was undoubtedly fashioned from the bones of the extinct deer; but 
the material may have been recovered, as in modern times, from the 
marle of some neighbouring bog, and turned to account like the bog oak 
so abundantly used in modern art ; rather than have been wrought 
by the Neolithic craftsman from the spoils of the chase. 

In 1859, Sir W. R. Wilde read a lengthened communication at 
two successive meetings of the Royal Irish Academy, “ Upon the 
unmanufactured animal remains belonging to the Academy.” In 
arranging its collection of Irish Antiquities his attention was drawn 
to numerous crania and bones, chiefly of carnivora and ruminants, 
from river beds, bogs and crannoges ; including sixteen crania, and 
upwards of seventy detached fragments of skeletons of the Cervus 
megaceros. The circumstances under which they were recovered 
have not been in all cases preserved, and no distinct evidence tends 
to confirm the idea of their contemporaneity with man. In remark- 
ing on the then novel recognition of the remains of Irish fossil deer 
in the tool-bearing gravel drifts of Abbeville, Sir W. R. Wilde 
observes: “‘ As yet we have not discovered any Irish name for it. 
If the animal was here a contemporary of man, it certainly had 
become extinct long before the Irish had a knowledge of letters.” + 
It is, however, altogether consistent with the evidence of a succession 
of races in the British Isles, and throughout Europe, to find that 
this era of the long extinct fossil mammalia pertaining to the Palzo- 
lithic, or even to the Neolithic age of primitive art, has no record in 
the oldest of the living languages. The same is true of others of 





* Dubiin Quarterly Jowrnal of Science, iv., 125. } Proceedings of R. I. A. vii, 195. 


220 AN ANCIENT HAUNT OF THE CERVUS MEGACEROS ; 


the extinct mammalia, of which evidence of their familiarity to 
the men of the Neolithic period is abundant. It is indeed worthy of 
note that, while the ingenious artists of central Europe’s Reindeer 
period have left wondrously graphic carvings and drawings of the 
mammoth, the fossil horse, and of the reindeer and other cervide, 
no very clearly recognizable drawing of the great fossil deer has been 
found. It has indeed been assumed to be the subject of more than 
one representation of a large horned deer, but the identification is at 
best doubtful. This is all the more noteworthy, as the characteristics 
of the great deer are such as could not fail to attract the notice of an 
artist capable of so successfully representing the salient features of the 
reindeer, as illustratedin familiar engravings of it, such as thatfrom the 
Kesserloch, Schaffhausen, traced on a piece of one of its own antlers. 
If the engravings assumed to represent the Cervus megaceros are 
indeed efforts at its depiction, their less definite character may be due 
to the rarer opportunities for studying an unfamiliar subject. _ 

But if, as Sir W. R. Wilde, says, no native Irish name has been dis- 
covered for the great fossil deer, an ingenious identification of it has 
been assumed with one of the objects of the chace referred to in the 
Niebelungen Lied. There, after the hunter has slain a bison, an elk, 
and four strong uruses, he crowns his feats with the slaying of a: 
fierce schelcn. It is no sufficient argument. against such identification 
that the poem abounds with allusions to fire-dragons, giants, pigmies, 
and other fanciful creations. The ‘lusty beaver,” the elk, “ the ravin 
bear,” and other contemporary, though now extinct, animals of Scot- 
land, are introduced in the fanciful vision of “ The King’s Quair:” 

‘* With many other beasts diverse and strange.” 
But any reasons adduced for identifying “the fierce schelch” of 
the Niebelungen Lied as the Cervus. megaceros are sufficiently 
vague and slight ; and so far the watured opinions of archeologists 
appear to coincide with those of the geologists, that this extinct 
deer did not coexist with man in Ireland. 

But, whatever be the ultimate conclusion as to the period of its final 
djsappearance there, no doubt is entertained as to this extinet 
deer having been contemporaneous with paleolithic man in western 
Europe, and even in England. Only two or three traces of its 
remains have been found in Scotland ; and if in Ireland—seemingly 
its latest special habitat, —it had finally disappeared before the advent 
of man there ; the results are significant in reference to the period of 
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its extinction ; as well as to the order of a succession of events in the 
prehistoric dawn. Indications of the presence of man must be looked 
for as following in natural sequence to the geological reconstruction 
of specific areas, and their evidences of climatic changes in the post- 
glacial period. Sir John Lubbock remarks in his “ Prehistoric 
Times,” when referring to the Cervus megaceros: “'Though there is 
no longer any doubt that this species coexisted with man, the evi. 
dence of this has been obtained from the bone-caves, and from strata 
belonging to the age of the river-drift gravels. No remains of the 
Trish elk have yet been found in association with bronze ; nor indeed 
are we aware of any which can be referred to the later, or Neolithic 
Age.” When the subject was under discussion at the meeting of the 
British Association at Dublin, Professor W. G. Adams affirmed most 
definitely the co-existence of paleolithic man and the fossil elk ; while 
admitting the absence of any such evidence where the remains of the 
latter are now found ini greatest abundance. ‘‘ There is,” he said, “no 
evidence that in Ireland man existed contemporary with the Jfega- 
ceros, Or had any thing to do with its extinction ; whereas we have 
authentic evidences of the coexistence of man with this animal in 
England.” 

This conclusion, however consistent with the proofs thus far 
obtained, cannot as yet be recognized as one so absolutely settled 
as to render further research’ superfluous. Whistles formed of 
phalanges of the reindeer are among the most characteristic imple- 
ments of the more ancient French caves; and one found by M. E. 
Piette, in 1871, along with various flint implements, in the Cavern 
of Gourdan (Haute-Garonne), pierced not only with a mouth-piece, 
but with finger-holes along the sides, is aptly described by him as a 
neolithic flute. There is nothing therefore in the mere design or 
workmanship of the primitive Irish lyre incompatible with its execu- 
tion at the period when the Irish elk survived; if it can be shown 
that it was coeval with man in Ireland. Professor Boyd Dawkins 
when drawing attention to the fact that out of 48 well ascertained 
Species living in the palaeolithic period, only 31 are found surviving 
into the neolithic period, adds: “ The cave bear, cave lion, and cave 
hyena had vanished away, along with a whole group of pachyderms ; 
and of all the extinct animals, but one, the Irish elk, still survived.” 
There is indeed something peculiar and exceptional in this magnifi- 
cent deer which so specially claims a place among the extinct m:m- 
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malia of prehistoric Ireland. Its range, alike in place and in time, 
appears to have been more circumscribed than that of most, if not 
all of the animals with which it is found associated in post-pliocene 
deposits. Traces of it, indeed, have not only been noted to the south 
of the Alps, but Professor Brandt has identified its remains among 
the cave disclosures of the Altai Mountains. But on both continents 
it had a similar temperate range; and no remains of it have been dis" 
covered in the extreme north of Europe. To this the nature of its 
food may have contributed; while the mammoth and the reindeer 
were able to subsist within the Arctic circle, as well as in temperate 
ranges common to them and to the gigantic elk. But circumseribed 
though the range of the latter appears to have been, its enormous 
dimensions, conjoined with seemingly gregarious habits, were Incom- 
patible with limits so greatly restricted as the Isle of Man, if not 
indeed with those of Ireland; and hence the probability of the 
assumption that its extinction preceded, or speedily followed the 
period when the British Islands became detached from the Continent 
of Europe. 

The Cervus megaceros attained a height of nearly eleven feet, and 
bore an enormous pair of antlers, measuring at times nearly fourteen 
feet from tip to tip. The head, with its ponderous pair of antlers, 
is estimated to have exceeded 100 lbs. in weight when living. To 
this the frequent miring of the deer in the lakes and bogs, where 
their remains abound, has been ascribed ; nor is it improbable that 
the ultimate extinction of the species may have been due to the 
abnormal development of such head-gear, while its large antlered con- 
temporary, the Reindeer, still survives. 

Mr. R. J. Moss was led from his former careful observations to 
conclude that Ballybetagh Bog occupies the site of an ancient lake 
or tarn which stretched along the bottom of the glen. The west 
side of the glen is flanked by the southern side of a hill, and another 
of less elevation hems it in on the east.. The embouchure of the 
lake appears to have been at the southern end; and whether 
we assume that the deer when swimming across the lake got entangled 
in the stiff clay at the bottom, and so were drowned ; or that they 
resorted to the lake to die, it would seem that their bodies drifted 
with the current to the outlet of the lake, and hence the enormous 
accumulation of their remains in one place. In describing one of 
the trenches opened by him, Mr. Moss says; ‘“ At the north end 
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the stony bottom was reached at a depth of only four feet ; it dipped 
towards the southern end, where it was about five feet from the sur- 
face. The northern half of this trench did not contain a single 
fragment of bone or horn; the southern half was literally packed 
with them.’* The remains found in the course of this exploration 
represented about fifty individuals, the majority of the bones being 
those of young deer. 

The result of the more hasty excavations recently made, was the 
discovery of two skulls and several portions of horns on the first 
day. On the second day a trench was opened, and cut through an 
accumulation of 27 inches of peat, resting upon about 22 inches of 
sandy clay, intermingled with roots and traces of various forms of 
vegetation. Underneath this among granite boulders, three fine 
heads were found ; one of them of the largest size, and in nearly per- 
fect preservation, with antlers measuring about eleven and a half feet 
from tip to tip. 

There was something startling in the success of our expedition : 
thus setting ont from the busy scenes of Dublin, with all the bustle 
- of its crowded thoroughfares, and not less crowded scientific sections ; 
and landing among wild uncultured bogs, to dig down, and at once 
light upon the remarkable evidences of an extinct fauna once so 
abundant. There were not even wanting sceptical doubters ready to 
hint at previous preparations having facilitated a too easy discovery. 
In this, however, we profited by the careful and intelligent labours 
of Mr. Moss at an earlier date ; and all who put themselves under 
his guidance were amply rewarded by the results. 

It is worthy of note that, neither on this occasion, nor in the older 
excavations was a true marl found underlying the peat, or clay. The 
rock of the district is granite; being part of a band of granite five 
miles broad, which extends from Dublin Bay in a south-westerly 
direction into the County of Waterford. A granite sand was found 
in some places to a depth of three feet; and Mr. Moss, after careful 
examination, describes the underlying clays as almost entirely free 
from calcium carbonate, and having every appearance of a granitic 
origin. But a little to the north of the section thus described, a 
light-coloured marl, rich in calcium carbonate, makes its appearance 
almost under the turf. 
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Thus far about eighty individuals of the great fossil elk, and one 
reindeer, are represented in the remains recovered from the Ballybetah 
Bog, without any traces of the co-existence of man having been 
observed. But no better locality could be chosen to test the question. 
Lying though this interesting locality does, in such near vicinity to 
the Irish metropolis, it has been left nearly untouched by the hand 
of man within the whole historic period, during which cathedral 
and castle, college, mart, and wharf, have crowded the banks of the 
Liffy. The traces of the primitive architecture of remoter eras have 
thereby escaped defacement. The general contour of the district 
remains little changed. The aspect is wild and savage ; and it requires 
no very great exercise of the fancy to restore the ancient mere, 
reclothe its shores with forests, the buried trunks of which abound 
in the underlying peat, and reanimate them with the magnificent 
herds of the great fossil deer. Here are still the unefaced memorials 
of primitive art. On the rising ground on the south-east margin of 
the bog stands a large chambered cairn, which has been rifled ; and 
the exposed chamber shows the megalithic structure characteristic of 
the most ancient works of this class. There is also a circle near it 
formed by an enclosure of stones and earth, which is regarded by the 
natives with superstitious awe. According to the belief of the 
peasants, if their cattle stray into this enclosure they will die. 

Here, then, it is probable that the bed of the neighbouring tarn or 
bog must contain some evidences of the primitive arts of the Cairn- 
builders, with means for determining the relative date of their 
presence there, as compared with the true age of the Cervus mega- 
ceros. A report of the successful operations which rewarded the brief 
labours of the excursion party was made to the executive council of 
the British Association, and steps were taken with a view to a 
systematic and thorough exploration of this favourite haunt of the 
great fossil Irish elk, one of the most remarkable among the fauna 
of Kurope’s Paleolithie period. 


[225] 


ON THE OCCURRENCE OF 


PETROLEUM IN THE NORTH-WEST 
TERRITORIES, 


WITH NOTES ON NEW LOCALITIES. 





BY ROBERT BELL, M.D., F.G.S. 
Senior Assistant Director of the Geological Survey of Canada. 


The existence of petroleum at several places on the Athabaska 
River has long been known. Numerous details on the subject are 
to be found in Sir John Richardson’s Journal of a Boat Voyage in 
1848. Some of these localities are also described by Professor 
Macoun, Botanist to the Geological Survey, who passed through the 
same region in 1875, and noticed an additional locality on the Peace 
River, about 100 miles west of its junction with the Slave River. 
Last autumn I was informed of the occurrence of petroleum in some 
new localities further north than those hitherto known, by Mr. 
Hardisty, formerly resident at Fort Simpson, who kindly gave me 
particulars in regard to them. In 1877, I was able to establish the 
Devonian age ot the rocks lying to the south of James’ Bay, and 
one of my assistants discovered indications of petroleum in these 
strata about fifty miles from Moose Factory. 

All these oil regions have certain geological relations in common. 
Having collected together all the notes by explorers who have written 
about such matters, as well as any information which I could gain 
from other travellers, I propose to offer a few remarks upon the sub- 
ject. I shall first refer to the localities in the Athabaska-McKenzie 
Valley, enumerating them in their order from south to north. 

In following the ordinary route of travel from the southward, this 
valley is entered by a sudden descent of 600 feet to the Clear-water 
River at the north end of the Methye Portage, which leads across 
from the head-waters of the Churchill River. The Clear-water is a 
small stream flowing westward to the Athabaska. The first known 
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locality for petroleum is met with on this river ten miles from its 
junction with the main Athabaska, at which distance, Professor 
Macoun says, ‘‘the men pointed out a tar-spring in the stream, at 
which they very often got tar.” 

He also states that tar oozes from the black shales, 150 feet thick, 
at the forks of these two rivers. Sir John Richardson says these 
shales are underlaid by soft limestone, ‘‘ which forms the banks of 
Athabaska River for thirty-six miles dowuwards” (from the forks). 
“The beds vary in structure, the concretionary form rather prevail- 
ing, though some layers are more homogeneous and others are stained 
with bitumen.” Limestones, occupying a similar position, re-appear 
on the Peace River near the oil-spring, already’ referred to, and are 
there described by Professor Macoun as “ almost wholly made up of 
those branching corals ( Alveolites) so common in Devonian rocks, 
intermixed with a species of Zaphrentis in great abundance, some of 
the higher strata being largely made up of these.” When at a part 
of the river about midway between the forks and Athabaska Lake, 
a distance of about one hundred miles, the same gentleman remarks : 
“T found below a light grey sandstone, partly saturated with the tar, 
and overlying this, there was at least fifteen feet of 1t completely 
saturated, and over this again, shale largely charged with alkaline 
matter. This was the sequence all the way, although at times there 
was much more exposed. Where we landed the ooze from the bank 
had flowed down the slope into the water and formed a tarred sur- 
face extending along the beach over one hundred yards, and as hard 
as iron; but in bright sunshine the surface is quite soft, and the men 
when tracking ‘along shore often sink into it up to their ankles.” 
Sir John Richardson says: ‘‘About thirty miles below the Clear- 
water River the limestone-beds are covered by a bituminous deposit 
upwards of one hundred feet thick, whose lower member is a con- 
glomerate having an earthy basis much stained with iron and colored 
by bitumen. * * Some of the beds above this (conglomerate) 
stone are nearly plastic from the quantity of mineral-pitch they con- 
tain. Roots of living trees and herbaceous plants push themselves 
deep into beds highly impregnated with bitumen; and the forest 
where that mineral is most abundant does not suffer in its growth. 
* * Further down the river still, or about three miles down the 
Red River (of the Athabaska), where there was once a trading 
establishment, now remembered as ‘La Vieux Fort de la Riviére 
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Rouge,’ a copious spring of mineral piteh issues from a crevice com- 
posed of sand and bitumen. It lies a few hundred yards back from 
the river in the middle of a thick wood. Several small birds were 
found suffocated in the pitch.” * * At the deserted fort named 
‘ Pierre au Calumet,’ cream-colored and white limestone cliffs are 
covered by thick beds of bituminous sand. * * A few miles 
further on the cliffs for some distance are sandy, and the different 
beds contain variable quantities of bitumen. Some of the lower 
layers were so full of that mineral as to soften in the hand, while the 
upper strata, containing less, were so cemented by iron as to form a 
firm dark-brown sandstone of much hardness. * * The whole 
country for many miles is so full of bitumen that it flows readily into 
a pit dug a few feet below the surface. In no place did I observe the 
limestone alternating with these sandy bituminous beds, but in 
several localities it is itself highly bituminons, contains shells filled 
with that mineral, and when struck yields the odor of stinkstein.” 
Elsewhere, this author describes these bituminiferous sands as 
resting unconformably upon the limestones, and, indeed, they must 
be of much more recent age, as he states that “in one of the cliffs 
not far below the Clear-water River, the indurated arenaceous beds 
resting on the limestone contain pretty thick layers of lignite, much 
impregnated with bitumen, which has been ascertained by Mr. 
Bowerbank to be of coniferous origin, though he could not determine 
the genus of the wood.” 

In approaching Athabaska Lake the banks of the river of the same 
name become low and consist of gravel and reddish earth, then sand 
and finally only alluvial soil. The last evidence of the bitumen con- 
sists of rolled balls on pebbles of sand cemented together by the tar, 
which have been carried down by the river. According to Prof. 
Maconn, these balls are very abundant and in places form beds of 
“tar conglomerate” in the river banks often two feet thick. Mr. 
Hardisty, who passed up this river last summer (1878), informs me 
that the banks on both sides are frequently composed of sand 
cemented by pitch, which softens in the sun and renders the walking 
very disagreeable. Masses of the more hardened varieties lie about 
on the river shores like lumps of coal. 

At its western extremity, Athabaska Lake discharges its waters 
northward by the Slave River into Slave Lake, receiving the Peace 
River from the west, a short distance below the outlet. Fort Chipe- 
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wyan is situated on Athabaska Lake where Slave River leaves it and 
Fort Resolution is built on the south shore of Slave Lake where the 
same river enters.it. Sir John Richardson says that on this river, 
thirty miles from Fort Chipewyan, there is a limestone cliff “the 
lower beds of which have a compact structure, a flat conchoidal 
fracture and a yellowish-grey color. Some of the upper beds contain 
mineral pitch in fissures” and they also hold Devonian fossils. 

The western extremity of Slave Lake is about 115 miles west of 
Fort Resolution and here it discharges its waters by the McKenzie 
River. Numerous islands occur in this part of the lake, the largest 
of whichis Big Island, so celebrated in the writings of northern 
travellers for its productive fishery. The next localities for petroleum 
which I shall notice are two of those about which I was informed by 
my friend Mr. Hardisty. One of them is situated about ten miles 
north-eastward of the Big Island Fishery. Here the oil rises from , 
the bottom of the lake in about five feet of water, in a bay, and at 
a distance of a mile and a half from the shore. This bay is the one 
most nearly opposite to Big Island. The petroleum is of’a dark 
color and in calm weather in summer it spreads itself over the sur- 
face of the lake, but in winter it keeps the water open directly over 
the source from which it rises, forming a round hole in the ice, in 
which it accumulates to a sufficient depth to be easily dipped out. 
It has the ordinary smell of petroleum, is very liquid and when 
thrown upon a fire it explodes. In many places along this part of , 
the north shore of the lake petroleum oozes out of the earth and its 
smell is quite noticeable to the traveller in passing by the coast. On 
the main shore of the next bay east of the one above referred to, there 
1s a copious spring or puddle of tar and pitch mixed with leaves and 
sticks, which, if cleared out, would no doubt fill up with liquid oil. 
This spring was discovered by Mr. John Hope, of the Hudson Bay 
Company. The western part of Slave Lake is shallow and its bottom 
and shores are underlaid by bituminous limestone and dark, bitu- 
minous shales of Devonian age. Mr. Woodward in referring to some 
of the corals from these limestones mentions that their cysts are filled 
with bitumen. 

Perhaps the most remarkable locality for petroleum in the North- 
West Territories is one described to me by Mr. Hardisty as occurring 
about seventy miles eastward of Fort Simpson, which is situated on 
the McKenzie River at the junction of the Liard: This locality is 
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in the depths of the forest, near no lake or stream of sufficient size 
to mark the place. The oil issues from springs in the form of great 
holes in the ground, down which poles may be plunged as far as they 
will reach without meeting with any resistance beyond that of the 
slimy liquid. The Indians fill tight boxes with the partially inspis- 
sated petroleum at these springs and haul it to Fort Simpson on 
sleighs in winter. Here it is boiled down to a proper consistence 
and used for pitching boats. 

In giving a general description of the geology of the McKenzie. 
River, Richardson says, “a shaly formation makes the chief part of 
the banks and also much of the undulating valleys between the 
elevated spurs. It is based on horizontal beds of limestone and in 
some places of sandstone which abut against the inclined strata of the 
lofty wall-like ridges or rests partially on their edges. The shale 
_ crumbles readily and often takes fire spontaneously, occasioning the 
ruin of the bank, so that it is only by the encroachment of the river 
carrying away the debris that the true structure is revealed.” Ata 
high point below Fort Simpson, known as “The Rock by the River’s 
Side,” the bituminous shales are described as having a very great 
similarity to those at the junction of the Clear-water and Athabaska 
Rivers. The same author describes thick beds of bituminous shale 
as occurring on the western shores of Great Bear Lake, which dis- 
charges westward by a comparatively short river into the McKenzie 
River. Below the confluence of these great streams the same shale 
is seen running down the banks of the one last mentioned. “ Under- 
lying the shale, horizontal beds of lime are exposed for some miles 
along the McKenzie and from them issue springs of saline sulphurous 
waters and mineral pitch.” In approaching the Artic Ocean the 
McKenzie River is hemmed in to a width of only about one-third of 
a mile by rocks which, from their forms, have given the locality the 
name of “The Ramparts.” Here Richardson says, “the cliffs have 
been denuded of the covering of shale which exists higher up the 
stream, but the limestone of which they are chiefiy formed is stained 
with bitumen either in patches or whole layers.” 

From the foregoing it will be perceived that I have traced a highly 
bituminous character in the rocks of the Athabaska-McKenzie 
Valley all the way from the Clear-water branch to the Ramparts, a 
distance of no less than one thousand miles in a straight line. The 
continuation of the same rocks is known to extend to the northward 
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and to the southward of the above limits far enough to give a total 
length of two thousand miles. They belong to the Devonian system 
and have a strong resemblance to the petroleum-bearing strata of 
Western Ontario. The corals of the Corniferous formation are often 
filled with bitumen like those of the limestones of the Athabaska and 
McKenzie Rivers; and the pyrites and carbonaceous maiter of the 
black shales of Kettle Point, on Lake Huron, under the influence of 
air and moisture, have given rise to a sort of spontaneous combus- 
tion like that of the shale of the McKenzie. Southward of the 
Clear-water River the petroleum-bearing formation strikes across the 
Saskatchewan, between Cumberland House and The Forks, and, 
passing through lakes Winnipegosis and Manitoba, it continues 
southward up the Red River valley, and is lost in the United States. 
On the shore of Lake Winnipegosis, brine springs issue from these 
rocks, and salt is also found in abundance near Slave River and 
between Slave Lake and Great Bear Lake. Petroleum may be 
looked for all along the strike of this great Devonian formation in 
our North-West Territories, including the tract at the eastern base 
of the high grounds on the west side of the lakes of the Winnipeg 
basin. 

I shall conclude by referring very briefly to the indications of 
petroleum found to the south of James’ Bay. In this region the 
limestones have a strong resemblance to those of the Athabaska, 
being of a yellowish color, and more or less of a bituminous character. 
The fossils which I collected in 1875 and 1877 on the Moose River 
and its branches have established the Devonian age of the formation. 
Grypsum and carbonate of iron occur in it in quantities of economic 
value. In 1877, on the Abittibi branch of the Moose, thirty-nine 
miles from its mouth, Mr. A. 8. Cochrane, a member of my party, 
found a brownish-black shale, like that of the Athabaska, which 
emits a bright flame and an odor of sulphur when strongly heated. 
This shale is underlaid, as on the Athabaska, by soft bituminous 
yellow limestone, at one place impregnated with petroleum, which 
extends for ten miles up the river. In this district, as well as in the 
North-West Territory, these rocks consist of pure carbonate of lime, 
while the underlying Silurian strata, in both regions, are dolomitic. 
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1. Motion. of a point in a plane. 

At time ¢ let the moving axes be O&, On, and P a point (€, 7) in 
their plane. At time ¢ + o¢ let these axes coincide with OE’, On’, 
and P with P’; then the € and 7 components of the displacement 
PP’ are — w7bt, w&0t, respectively, if w is the rate at which the axes 
turn round Of. Let a moving point be at P at time ¢, and at Q at 
time ¢ + dt, the co-ordinates of Q referred to O&’, Oy’ being & + E0t, 
7 + yot; then the absolute velocity of the moving point is ultimately 
BONES = PQ 
o¢ 
wé, Pee ay 

Putting € — w7 = u = OA, and jj + o£ = v = OB, the component 
velocities at time ¢-++ dt become wu + wt = OA’ along O€’, and v + 
vdt = OB' along Ov’. Hence the absolute acceleration ultimately = 





=) the € and 7 components of which are & — wy, 7 =e 


f P Uy 
(F =) the components of which are 


j=) == =D wi — nd — wv along 06, 
o + wo =i + 2 w& + Eo — wy along On. 

2. Motion of a rigid body round a fixed axis Of, the axes O&, On 
being fixed in the body. 

At time ¢ the whole momentum is— Mwy = OA along O€, and 
MwE = OB along On, where €,7 are co-ordinates of the centre of 
inertia. At time ¢-+ o¢ the momentum is — My (w + dt) = OA’ 
along O&', and ME (w + dt) = OB' along O7. The changes of 
momentum, per unit time are, therefore, ultimately a a whose 


components are 
— Mno — Mw’ along OE, 


ME — Mwy along On. 
16 


bo 
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At time ¢ the whole moment of momentum is (employing 04, OB 
in a new sense) 
— Sw = OA along O&, 
— aw = OB along On, 
COs ae along 0, 
where a=Sm7l, C= rm (& +77), etc. 
At time ¢ + 6¢ the moment of momentum becomes 
— 8 (w+ edt) = OA’ along OZ’, 
—a(w-+ ot) = OB along 07’, ete. 
Hence the changes per unit time of moment of momentum are ulti- 
= — C@, the components of which are — Be + aw? along 
Of, — ao — Bw along On, and Cw along O£. 
These, it will be observed, are of the same form as when the axes 


are fixed in space. 


mately 


3. To measure the absolute velocity and acceleration of a point 
referred to axes moving in space round O. 

Let the motion of the axes be due to rotations 0, 0,, 0; measured 
along themselves. Then, proceeding as in § 1, the displacements of 
a point P (&, y, €) due to these rotations are (£0,— 703) 6¢ along O€, 
(£0, — £0,) dt along Oy, and (76, — £0.) d¢ along O£. These added to 
the relative displacements (ot, not, €d¢) of the moving point give 
the absolute displacements. Hence the components of the absolute 
velocity are 

u= OA =£E-+ £6,— 70; along OF, 
v= OB =i + £6, — £0, along On, 
w= OC =€-+ 76,— £6, along Of. 

Again, let the velocities at time ¢ + 6¢ be OA’ = wu + wt along 
O?', etc.; then the absolute accelerations are ultimately —- 22 ae 
whose components are 

ww — v0, + wy along Oé, 

v —w6, + ud; along On, 

w — ud, + v6, along 06. 
These become, on reduction, 

E—2 O39 4- 20,6 +- £0,—70,— (6? + 67-03) &+- (E0, + 793 + 20s) 6, 
along OE, etc. 

Nors.—These resolutions are most readily effected as follows: AA’ is 
equivalent to AD along On, DH along 02, and HA’ along O& ; and similar 


NOTES ON RELATIVE MOTION, 233 


resolutions are effected for BB’, CC’, The values of AD, DH, etc., are at 
once derived from the displacements in time o¢ of the points (1, 0, 0), (0, 1, 0), 
(0, 0, 1). The latter are, respectively, 


Om, 93, Oo; 
== Wy 5 OW; On 5 
0,, 0,, 0, 


each multiplied by ot; from which the values of AD, DH; etc., are obtained 
by multiplying the first set by OA, the second by OB, and the third by OC. 
Moreover, the parts HA’, etc., remain unchanged in magnitude when resolved 
along O€, Oy, OZ, if infinitesimals above the first order be neglected. Thus, 
in the present case, HA = i0t, AD=u0, ot, DH = —u0,0t. 

4. If, in the previous case, the origin moves, its acceleration must 
of course be added to the expressions found in § 3. These formulas 
may be tested by the following well-known example. Let O be on. 
the earth’s surface in latitude 2, and let O& be drawn south, Oy east, 
and O£ vertical. Then w being the earth’s rotation and 7 its radius, 
the accelerations of O are 

—w’r cos A sin 4 along OE, 
— w’r cos? A A KO 
Also, 0,= --- w cos 2, 0, = 0, §, =w sin A, and’ b === 6, = Os. 
Hence the acceleration of m at (E, 7, €) are 
— wr cog 2 sin A—2 wf) sin A— 0 sin2A—w% sin 2 cos i, 
4 +2 wf cos A+ 2 we sin A — wn, 


> cosa — wé sin A cos A, 


Sees 


£_ w*r cos’h — 2 wi) cos A — 
along O£, On, O£, respectively. 

5. To measure the changes in the rotation of a rigid body with one 
point fixed, the axes moving asin § 3. Let the rotations to which 
the displacement of the body is due be at time ¢, o, = OA, w, =OB, 
w,—= OC measured respectively along O£, On, Of. Then since at 
time ¢ -+ dt these become w, + 6,0¢ = OA’, etc., along Of’, On’, O%', 
the absolute changes per unit time in the rotation are ultimately 

AAR BBs CC 
coe camo 
Resolving these, we get for the required components 





@,— w,9, + w,§, along O£, etc. 
6. To measure the change in the whole absolute momentum of a rigid 
body, one point of which is fixed at O, the axes moving as in §§ 3, 5. 
Since the absolute momentum of m in the position (&, 7, €) at time ¢ is 


1g Ue (. ++ 92) —y (3 + 65)} along 96, ete., 
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it follows that the whole absolute momentum at that time is 


% (w, + 9,).— y (, + 95) along Oé, 

x (w, ++ 9,) — 2 (w, + 9) along On, 

y (a, + 9,) —ax (w, + 9) along O£, 
each multiplied by MZ, where (a, y, 2) is the position of the centre of 
inertia. Calling these components ~, = OA, », = OB, ps, = OC, 
» respectively, it follows that at time ¢-+ d¢ they become 4, + jm," 
= OA’ along O8', py + 4.9t = OB' along On’, ps -+ jot = OC 
along Of’. The changes in the whole momentum per unit time are, 

AA’ BB’ CO’ i 


therefore, TR enya whose components are 
[4 — Has + 39 along Ob, 
fs — 39, + #49; along On, 
fg — B49, + 429, along OF. 

Since x = zw, — yy, ete., these expressions become, on reduction, 
M times 
® (to + &)—y (s+ 9), { (+ 41) @-+ (y+ Oy) yo + (ag + 9) 2 

+ (w, +4) (9,0 + 9.4 --052) —a {(o Spt) acta ate 82)" ++ (ws 95)? 
for the first, with similar values for the other two. 

7. To measure the changes in the whole absolute moment of 
momentum under the same circymstances as in § 6. Since the 
absolute moment of m’s momentum at time ¢ is m times 

(w, + 9) (4? + &) — (we + 92) 89 — (ws + 95) 68 along O06, 
with corresponding components along Oy, Of, it follows that the 
components of the whole moment of momentum at that time are 


A (wy + %) — 7 (wz + %) —B (ws + 95) along O86, 
— 7 (w, + 9,) + B (w, + 4) — @ (ws + 9) along On, 
— B (w,— 9,) — @ (wy + 9) + C(ws + 9) along OE, 
where - A= 2m (7? +6), a= m7, ete. 
Let these components be called », = OA, », = OB, v; = OO, respec- 
tively. Then at time ¢ + o¢ they become », + 1,0¢ = OA’ along OF, 
Yy + v,3t = OB' along On’, and vy + 1,0¢ = OC' along Of’. Hence 
the changes of the moment of momentum per unit time are 
AA’ BB CC’ 
at) ier) > Wee 
whose components are 


¥— 15 + 75% along O08, 
ae 39, + 93 along On, 
vs — 19, + v9, along OF, 


NOTES ON RELATIVE MOTION. 235 


Now, since § = fw, — jws, etc., it follows that 
A = 23m (49 + 6) 
Ndr: 2 (yas — Buy) 
B = 2 (aw, — yws) 
C = 2 (fw. — aw) 
a= 2m (6 + En) 
= (C— B) uo, —y™, + Bus 


6 =r, + (A—C) Wi Awe 
r= — Bu, + ou, + (B— A)o,. 


Hence the above values for the component changes of moment of 
momentum become 


A (a, + 6,) — 7 (w2 + 9.) == 6 (ws ap 95) + 2 (w, ++ 9,) (ys — Burs) 
— (wy = 9.) [— Bo, + am, + (B— A) ws | aa (ws, ote i) [yo ata 
A C) w, — ws] — 9s [—7 (m + 91) + B (w+ 9%) —a@ (ws + 
93)] + % [—B (o, + 9) —@ (w, +9) + C (ws + 93)] 


for the first ; with similar expressions for the other two. 
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REPORT OF THE COUNCIL FOR 1880-81. 


The Council of the Canadian Institute in presenting their Thirty Second 
Annual Report, are gratified in being able once more to congratulate the Insti- 
tute on another year of satisfactory work throughout the Winter Session. 

The advantages resulting from the admirable accommodation for all the 
ordinary meetings of the Institute which the new building supplies, fully 
justify the action of the Council im recent years in incurring an outlay neces- 
sarily involving a burden of debt, which must continue’ for some time to 
hamper the action of the Institute in various ways ; and especially to absorb 
to a large extent the funds which would otherwise be available for the import- 
ant object of the printing proceedings. So important has it appeared to the 
Council to reduce the debt as speedily as possible, that however reluctant to 
delay the issue of their printed proceedings, they have allowed a year to 
elapse without any new issue. This has enabled the Treasurer to devote the 
money to the reduction of the debt, and the Council have accordingly the 
satisfaction of reporting a diminution of the capital sum due, and a corres- 
ponding reduction of the annual charge payable on the mortgage effected on 
the building. 

The debt remaining at the close of the last financial year amounted to 
$5,500, involving an annual payment of interest of $440. Since then the 
Treasurer has made a further payment of $500 in reduction of the mortgage 
debt, reducing it to $5,000 ; and also has effected an arrangement whereby the 
annual interest is reduced from 8 per cent. to 7 per cent., making the amount 
of present annual interest $350. 

Tt is inevitable that the existence of a debt involving an annual charge which 
absorbs to so large an extent the annual surplus over and above ordinary 
expenditure, must hamper the exertions of the Council and of all the mem- 
bers of the Institute ; and greatly diminish its efforts in the cause of Canadian 
Science and Letters. The Council accordingly recommend to their successors 
and to tht members at large, a renewed effort for the reduction of this debt, 
so as to place at their disposal an annual revenue adequate for the printing of 
the proceedings, and the carrying out on an adequate scale the legitimate work 
of the Institute. 

Appended to this Report are abstracts showing—(1) The present condition 
of the membership, including 124 ordinary and life members ; (2) The Papers 
communicated at the meetings during the year; (3) The additions to the 
Library during the same period, and (4) The Treasurer’s balance sheet, with 
a report of the receipts and liabilities of the Institute at the present date. 

All which is respectfully reported. 

DAN. WILSON, 
President. 


to 
(SX) 
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FINANCIAL STATEMENT. 


REPORT OF TREASURER ON INCOME AND EXPENDITURE FROM IST APRIL, 1880, 
TO 1ST APRIL, 1881. 


1880. Debtor. 

To Summary. $ cts. 
eMaGT ial SU SCrIDRODSH: a2'cje' cise. a «seis sea te eter eis 362 00 
Sem COV ELTIMIC IG Cr Lal OS ein mcs oie) 5,’ 3) oe l= 0/23) sto te pelea interop ote rsiek a avevedens 1,500 00 
‘*¢ Journals sold ...... NA Silat HARV GIRNA A «ate lobe Mb ee ad Hen a re ale aes 1 lg: 
ye eaoppec pious to Building isa Ds Blo a d3/ bbe Sa GGe eels MNS a apa ana 213 00 

MERE TIEREVOLA VATE HOMSEY. it: .talala sn minle sa aseusleys @ abalone oie retislalevotalarale 83 00 
$3,165 13 
1880. Creditor. re) 

By Summary. $ cts. 
COP ATIROUTIE OIC DON UNC ASINEM ast. ietaya iovais asayele ia Shocielielar ay 4eea st Ate trate 153 86 
SBR ress OMALGES: eich eh ansle tiene ibe aa wlerele siuls oth, Wake wnerailoletela 7 35 
36 (Ging Sib clhy alah einige goa cing eed og ca colo aay dia tabiniaiaidinista ait) 6 5 96 
WG. STR) ay Rave AS AUN 0) 0 hig GUCne Re ORR aR EERE eA Ue CIC eg Re eile 17 25 
56 AGHA TENS” ooele ded onod sos Oouloe Od anee ebelan dade asmae orc mduD 31 00 
> aging’ 24 Ue Oenbb es Sp eapeon pean beon Ds tare pla oper UNE ee Ne 3 87 
SMe chune HCC ws cra Ai kajiaye lets ihalud aleie eva) nicnsie lenslevatiaiers Siete SRL 4 00 
fc Honselseeping) Contingencies ij... 06.0 s eel ils ee aa os 6 10 
"G TRORBIHS’ G5 os oneness no sudedtiad pM BAwnine ddoup cogintia plolcic G 6 12 
56 TMOG: cScbtdoudosod eco Geen Fabia SUA mig eed iat Sol bib sen ceri ermin mad 68 75 
UTD PROS emepem dee me atc ef cist sb vee ite ctrtieg Seu a altarestannhtelcy alla ests) oeaRs oh atc dave 'ehalet nea oil 1139 
oo MACAVAITAS sg 50 Kouognbebdeh igdeeqoges nd boobies cohinn soo ones me 82 45 
36 Chili 0) CRIT TG ep SR elolobn CuLereniolun a apae atu tae ocmpp e . 336 00 
°¢ Terraghiays: CHIBCO RMA Anis gb einep ipo so chen abiueuien saben opAHaoeoD 7 20 
“G TReshienon OF IN name. 54 BRS on. penn os oooed aid bene ontop oon 500 00 
50 Tinicests OD IMIOMIBAED Socoolcooasbstauenssebeonocsoaandenoone 412 50 
20°(GEinsie: Want |g ORE piel o DOG eee cib Help ose Wide aim ais blaintrsibys ara, 0 10 511 33 


$2,165 13 








Copy or CERTIFICATE FROM AUDITORS. z 

We Certify to having compared the vouchers of the above entries of expendi- 

ture, and find the same correct. The amount of receipts is properly added, 
shewing balance in Treasurer’s hands of five hundred and eleven 3%, dollars. 
WM. HENDERSON. 


GEORGE MURRAY. 
COMMENTS. 


It will be seen. that two annual Government Grants appear in this year. 
This results from the earlier meeting of the Legislature in 188] and earlier 
obtainment of the Grant. 

The total amount of receipts from subscriptions to the Building Fund is 
$1,347.00, of which $1,000.00 has been applied to the reduction of debt, said 
debt being now $5,000.00, and the interest has been reduced from 87% to 77, 
by permission of the Mortgagee. 
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COMMUNICATIONS. 


The following valuable and interesting papers and communications were read 
and received from time to time at the ordinary meetings held during the 
Session 1880-81 : 


April 3, 1880.—By T. H. Monk, Esq., on ‘‘ Vital Statistics.” Prof. Ramsay 
Wright, described some West Indian Flukes, exhibited by Mr. Troutman, 
L.D.S. 

April 17, 1880.—Prof. Jas. Loudon, M.A., ‘‘ Investigations in Relative 
Motion.” Dr. Daniel Wilson, LL.D., on the ‘‘Imitative Faculty as a 
Race Distinction.” 

May 1, 1880.—Prof. Macoun, M.A., on the ‘Climate of Manitoba and the’ 
North-West Territory.” ; 

October 30, 1880.—Dr. Daniel Wilson, LL.D., Inaugural Address,’ on the 
“ Independent Origin of Written Language on the American Continent.” 

November 27, 1880.—Dr. Daniel Wilson, LL. D., on the ‘* Mare Crisium,” illus- 
trated by telescopic views, illustrative of Lunar Physics. Prof. R. Ram- 
say Wright, exhibited a series of wax models, illustrative of Natural 
History. Dr. Jos. Workman, on ‘‘ Marco-Elepsia.” 

December 11, 1880.—Dr. Jos. Workman, on ‘ Moral Insanity ; What is it ?” 

January 8, 1881.—A communication from the Director of the Imperial 
Observatory of Poulkova, on the ‘‘ Proposal for establishing a Prime 
Meridian,” by Sandford Fleming, C.M.G. Dr. Daniel Wilson, LL.D., on 
the ‘‘ History of the Calendar.” 

January 22, 1881.—John Notman, Esq., on ‘‘ Meteors.” A. Elvins, Esq., on 
the ‘‘ Mare Imbrium, and Lunar Crater Copernicus,” illustrated by Pho- 
tographic views taken by the author. 

February 19, 1881.—C. B. Biggar, Esq., on the ‘Climate of South Africa.” 
Wm. Oldright, M.A., M.D., on ‘‘ Sanitary Legislation.” 

March 5, 1881.—A. H. Elwin, C. E., on ‘‘Some of Faraday’s theories of 
Electricity.” 

April 2, 1881.—Rev. Dr. Scadding : ‘‘ A Boy’s Books ; Then and Now—1818- 
1881.” 

April 16, 1881.—Dr. Daniel Wilson, ‘‘Some Notes on Ben. Jonson and his 
Orthography.” 

April 23, 1881.—Rev. Dr. Scadding, ‘‘ A Notice of the late Elstow Edition 
of Bunyan.” Professor Loudon, ‘‘ Acoustic Experiments.” 


: MEMBERSHIP. 

Members at the commencement of Session 1880-S1 .......... 134 
Memkers elected during the Session »...........2 2.0 eecsces : 8 
142 

DD CEH GE Seana ER PE UA oer acic ScroiraeRyS ces. Gio. cuwenmuectree aso, C ae nL 

Members retired. 3). iis. isis sicsecera rote nstotemteneeiene erie ew astern eeetereneee 15 
— 416 
Total Membership, March 31st, 1881.......... 126 

Composed. of : ; 

Honorary | Mensbers 5.0). cil. qianin wy atiieininie he isle akc ee nee 2 
Martie @ Mem bere ieteta sc «avis ote <otaieins erctetaeisictsteieee cts ele. cier teh 17 
Ordinary Members! 3. 925. Seas. cee ra goAnoUMdosaddaséaccoc 107 
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UnNirep STATES: . 
Annual Report of the Museum of Comparative Zoology at Harvard 


. College. 
Bulletin of the Museum of Comparative Zoology at Harvard College, 
Nos. ]-11. : 

Bulletin of the Essex Institute, Salem, Massachusetts. 

‘Proceedings of the Academy of Natural Sciences, Philadelphia, 1880. 
Penn, Magazine of History and Biography, Philadelphia, No. 1-4, Vol. 4. 
Contributions to the Geology of Eastern Massachusetts from the Boston 

Society of Natural History. y 
Proceedings of the American Antiquarian Society. Nos. 74-5. 
Transactions of the Academy of Science’of St. Louis. 
Bulletin of the Buffalo Society of Natural Sciences. 
_ Harvard University Library Bulletin. 
Annals of the New York Academy of Sciences, 1880. 
Report of the Director of Central Park Menagerie, New York, 1880. 
Annals of the Lyceum of Natural History of New York. 
Thirteenth Annual Report of Peabody Institute, Baltimore. 
Publications of the Missouri Historical Society of St. Louis. Nos. 1-4. 
Publications of the Boston Society of Natural History, part 3. 
Journal of Speculative Philosophy of St. Louis, 1880. 
Bulletin of the Philosophical Society of Washington. Vol. 1-3, 1880. 
Annual Report of New York State Museum of Natural History, 1875-79. 
Brief of a Title of the Seventeen Townships of County of Luzerne, by 
Henry M. Hayt, Harrisburg. 
Variable Stars of Short Period, by E. C. Pickering, Cambridge. 
American Journal of Science, 1880. 
Journal of the Franklin Institute, 1880. 
ENGLAND : 
Proceedings of the Geological Society of London, No. 136-141, 1878-1880. 
Proceedings of the Royal Geographical Society, London, 1880. 
Journal of the Royal Microscopical Society, Vol. 3. 
Quarterly Journal of the Geological Society, London. 
Transactions of the Manchester Geological Society, Vol. 15 to pt. 2 Vol. 16. 
List of the Geological Society of London, 1878-1879. 
Annual Report of the Leeds Philosophical and Literary Society, 1879-1880. 
Journal and Transactions of the Victoria Institute, 1880. 
Journal of the Royal Geographical Society, London. 
The Relation between Science and Religion, by Bishop of Edinburgh. 
. The Annealed Jaws from the Wenlock and Ludlow Formations, by G. J. 
Hinde, F.G.S. 
SCOTLAND : 
Transactions and Progress of the Botanical Society of Edinburgh, Vol. 13, 
part 3. 
Report of Temperature, Winter 1178-1879, Edinburgh. 
Transactions of Geological Society of Edinburgh, 1880. 
Transactions of Royal Society of Edinburgh, 1877-8-9. 
17 
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IRELAND: 

Annual Report of the Belfast Naturalist Field Club. 

Transactions of the Royal Irish Academy, Dublin, 1879-1880. 

Scientific Progress of the Royal Irish Academy, Dublin, 1878-9-80. 

Journal of the Royal Dublin Society, 1878. 

Scientific Transactions of the Royal Dublin Society, 1878-9-80. 

The following additions and donations have been made to the Library of 

the Canadian Institute during the past year : 


CANADA: 
The Canadian Naturalist, Montreal. 


The Canadian Journal of Medical Science, 1880. 

The Canadian Pharmaceutical Journal, 1880. 

Journal of Education, Quebec, 1880. 

Annual Report of the Entomological Society, Ontario, 1880. 
Descriptive Catalogue of the Economic Minerals of Canada, Montreal, 1880. 
Canadian Entomologist, 1880. 

Report of Meteorological Service of Canada, 1880. 

Annuaire de I’ Institut Canadien, Quebec, No. 7, 1880. 
Report of the Toronto Water Works, 1880. 

Report of Progress Geological Survey of Canada, 1878-1879. 
La Revue Canadienne of Montreal, Janvier, 1881. 


FRANCE : 
Memoirs de la Societé Ingenieurs Civils, 1880. 


Catalogue of the National Society of Natural Sciences of Cherbourg, 1878. 

Bulletin of the Geological Society of France, 1880. 

Memoirs of the National Society of Natural Sciences of Cherbourg, 1877-8. 

Annales Des Mines, 1879. 

Eloge de M. Louis. By M. J. Beclard, 1874. 

Extracts D’un Memoire sur les Moyens De Prevenir Les Dissetts par te 
C. A. Hugo. 


ToRINA: 
Cosmos. By Guido Cora, for 1880. 


ITALY : 
Atti della Societa Toscana di Scienza Naturale, 1880. 


WIEN : 
Jahrbuch der K. K. Geologischen Reichsanstadt, 1879-80. 


Mittheilungen der Kais. und Kon. Geographischen Gesellschaft, 1879. 
Verhandlungen der K. K. Zoologisch-Botanischen Gesellschaft, 1879. 
MUNCHEN : 
Sitzungsberichte der K. b. Akademie der Wissenschaften, 1878-9-80. 
Ignatius Von Loyola der Romischen Curie, 1879. 
Meteorologische und Magnetische Beobachtumgen der K. Sternwarte bie 
Miinchen, 1879. 


DRESDEN : 

Sitzungs-Beritchte Nat. ges Gesellschaft. Isis in Dresden, 1879-80-1. 
GOTTINGEN : 

The Royal Association of Sciences, Naritchten, 1879. 
HANOVER : 


Erster Jahr’t Geographische Gesellschaft zu Hannover, 1879. 
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INDIA : 
Memoirs of the Geological Survey of India, 1879-80. 


Records of the Geological Survey of India, 1879-80. 


New South WALES : 
Journal and Proceedings of the Royal Society, New South Wales, 1878. 


Transactions and Proceedings of the New Zealand Institute, 1879. 


MEXxIco ; 
Annales del Museo Nacional De Mexico, 1878-80. 
Bonn : 
Verhandelungen der Natur’chen Vereines der Prusischen Rheinland, West- 
falens, 1879-80. 
HAMBURG : 
Association of Natural Sciences, 1880. 
AMSTERDAM : 
Verhandelungen der Koninklijke Akademie, Von Wetenschappen, 187% 
Verslagen en Mededulungen, der Koninklijke Akademie, Van Wetens- 
chappen, 1879, 
Jaarboek Van de Koninklijke Akademie, Van Wetenschappen, 1878. 


CoPENHAGEN : 
Royal Danish Society of Sciences, Oversigt, part 3, 1879, part 1-2, 1880. 
HARLEM : 


Archives Neulandaises Sciences Exactes et Natur’s: per Holland Society 
of Sciences at Harlem, Tome XIV-XV, 1879-80. 


Archives du Musee Teyler, Vol. V. 1880. 


BREMEN : 
The Association of Natural Sciences of Bremen: Abhandlungen, 1879-80. 


Beilage, No. 1, of Natural Sciences of Bremen: Abhandlungen, 1879-80. 
PRG: 

K. K. Sternwarte zu Prag: Beobachtungen, 1879. 
UTRECHT ; 

Meteorologisch Jaarboek, 1879. 


MADRID : 
Annuario de Observatorio de Madrid, 1877-8. 


Resumeu de la Observaciones Meteorlogicas, 1875-8. 
BRAUNSCHWEIG : 


Jahresbericht des Vereines fur Naturwissenschaft, zu Braunschweig,, 
1879-80. 


The gollowing publications are subscribed for by the Institute :- 


The Contemporary Review. 

The Nineteenth Century. 
American Journal of Medical Science. 
Medical Science. 

Hardwick’s Science Gossip. 
Popular Science Monthly. 
Scientific American. 

Scientific American Supplement. 
English Mechanic. 

Nature. 

Medical Times and Gazette. 
Blackwood’s Magazine. 

London Quarterly Review. 
British Quarterly Review. 
Edinburgh Review. 
Westminster Review. 
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SERIES—Begun August, 1852; concluded December, 1855; 41 
ambers, 3 vols. 4to. 
‘D SERIES—Begun January, 1856; concluded January, 1878; 92 
vumbers, 15 vols. 8vo j 
) SERIES—Begun 1879. 


a 


NOTES. 


-—The First Series has for title, ‘‘The Canadian Journal : a Repertory of 
dustry, Science and Art ; and a Record of the Proceedings of the Canadian 
astitute.” The Second series has for title, ‘‘ The Canadian Journal of 

science, Literature, and History.” The title of the Third Series is, ‘‘ Pro- 
‘ceedings of the Canadian Institute.’ Parts 1 & 2, Third Series, are entitled 
«The Canadian Journal: Proceedings of the Canadian Institute.” 


2.—By inadvertence, No. 85 (November, 1873) of the ‘‘ Canadian Journal,” 
2nd Series (Vol. XIV.) immediately follows No. 79. There is, however, uo 


dacuna, between these two numbers, as is shown by the fact that the paging 
+is consecutive. 


3.—Societies wishing to exchange back numbers of their Proceedings can 
he supplied with complete sets of the Publications of the Canadian Institute, 
except Vol. XV,, No. 5, Second Series, and Vol. I., Part 1, Third Series. 


4.—Members having either of the above, Vol. XV., No. 5, Second Series, 
April, 1877, or Vol. J., Parts 1, 3 & 5; Vol. IL, Parts 1 & 2; Vol. IIL., 


Part 1, Third Series, and being willing to part with them, will please com- 
municate with the Assistant Secretary. 
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